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This Electricity Supply Agreement (hereinafter, this “ESA” ) is dated ( oﬁ //,
2023 and is between SEI Thai Electric Conductor Co., Ltd. a Thai company having its
office address at 7/414 Moo.6, Tambol Mabyangporn, Amphur Pluakdaeng, Rayong
21140 Thailand (hereinafter, “STEC” ) and Kansai Energy Solutions (Thailand) Co.,
Ltd., a Thai company having its office address at 689 Bhiraj Tower at EmQuartier23rd
Floor,Unit 2313 Sukhumvit Rd Klongton Nua, Wattana,

Bangkok 10110 Thailand (hereinafter, “K-EST”).

Article 1. Purpose
The purpose of this ESA shall be to set forth basic matters in accordance with which
K-EST shall install PV system which supplies electricity (hereinafter “Electricity”),
and any equipment incidental thereto as set forth in Exhibit 1(Basic Specifications of
Electricity Supply Equipment) (hereinafter, “Electricity Supply Equipment”) in STEC
s premises, efficiently operate/maintain Electricity Supply Equipment and with which

STEC shall pay for such services (including but not limited to installation, operation
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and maintenance).

Article 2. Definition, etc.,

The following terms used in this ESA shall have the following meanings:
“Antisocial Forces” shall have the meaning set forth in paragraph 1(1) of Article 36.
“Annual Minimum Quantity of Electricity Consumption” shall have the meaning set
forth in paragraph 2 of Article 15.

"Contract Year" shall mean a period of twelve (12) months commenciné on December
1 of a relevant calendar year and continuing through the end of November of the
calendar year following such relevant calendar year.

"Contract Year 1" shall mean a period commencing from the Supply Commencement
Date and continuing through the end of November of the calendar year subsequent
thereto. The duration of the Contract Year 1 may be shorter than a calendar year.
"Contract Year n" shall mean a period commencing on the day following the last day
of the Contract Year n-1 and continuing through the end of November of the calendar
year subsequent thereto. “n” refers to 2 to 17.

"Contract Year 18" shall mean a period commencing on the day following the last
day of the Contract Year 17 and continuing through the last day of the Supply Period.
The duration of the Contract Year 18 may be shorter than a calendar year.
“Contract Period” shall have the meaning set forth in paragraph 1 of Article 4.
“Contracted Annual Electricity Quantity” shall mean the amount calculated in

A



accordance with paragraph 1 of Article 15.

“Designated Purchase” shall have the meaning set forth in paragraph 1 of Article

25.

“Designated Space” shall mean the space for installing Electricity Supply

Equipment designated and provided by STEC.

“Early Termination Fees” shall have the meaning set forth in paragraph 1 of Article

25.

“Electricity” shall have the meaning set forth in Article 1.

"EPC Provider" shall mean the company to which K-EST may outsource the

services of designing, procuring, constructing, installing, adjusting and inspecting

for the Electricity Supply Equipment as well as any approved subcontractor of

such company.

“Electricity Supply Equipment” shall have the meaning set forth in Article 1.

“Electricity Supply” shall have the meaning supplying Electricity by Electricity
Supply Equipment.

“Force Majeure Event’ shall mean the events as set forth in paragraph 1 of

Article 23.

“Law Change” shall have the meaning set forth in paragraph 9 of Article 16.

“Monthly Fees” shall have the meaning set forth in paragraph 1 of Article 16.

"O&M Provider" shall mean the company to which K-EST may outsource

operation and maintenance services concerning Electricity Supply Equipment, as

well as any approved subcontractor of such company.

"Premise" shall mean the meaning set forth in Article 3.

"PEA" shall mean Provincial Electricity Authority in Thailand, the power authority

to which STEC shall interconnects the power system.

“Scheduled Supply Commencement Date” shall have the meaning set forth in

paragraph 2 of Article 4.

"Supply Commencement Date" shall mean supply commencement date of supplying

Electricity.

"Supply Period" shall mean the period commencing on the Supply Commencement

Date continuing through the day on which seventeen (17) years have elapsed from

Supply Commencement Date.

“THB” shall mean currency of Baht.

“Trouble” shall have the meaning set forth in paragraph 6 of Article 12,

“Unachieved Rate of the Contracted Annual Electricity Quantity” shall have the
meaning set forth in paragraph 7 of Article 16.

7



“Unachieved Rate of the Performance Ratio” shall have the meaning set forth in
paragraph 8 of Article 16.
“Utilities” shall have the meaning set forth in paragraph 1 of Article 8.

Article 3. Premise
The premise in which the Electricity Supply Equipment is to be installed
(hereinafter, the “Premise” ) shall be the STEC’ s property located at the following
address:
7/414 Moo.8, Tambol Mabyangporn,
Amphur Pluakdaeng, Rayong 21140 Thailand

Article 4. Contract Period
1. The contract period of this ESA (hereinafter, the “Contract Period”) shall be from
the day of execution of this ESA, through the day on which the Supply Period ends.

2. K-EST shall commence the supply of Electricity (hereinafter, the “Electricity
Supply”) by April 1, 2024 (hereinafter, the “Scheduled Supply Commencement
Date”).

3. Ifand when it becomes possible to commence Electricity Supply prior to Scheduled
Supply Commencement Date, K-EST may request STEC to discuss any possible
earlier commencement of Electricity Supply. STEC shall discuss it with K-EST
upon the said request made by K-EST.

4. Notwithstanding the provisions of paragraphs 1 and 2 of this Article, if this ESA
is terminated, the Supply Period and Contract Period shall be deemed to end at

the date of termination.

Article 5 Obtaining of Permits and Licenses
K-EST shall, based on Exhibit 2 (Permits and Licenses Required by Laws and
Regulations for Carrying Out This Project), obtain the permits and licenses required
by laws and regulations for carrying out the Project, by the time required by laws and
regulations, and maintain and renew them for the period required by laws and
regulations. When reasonably requested by K-EST, STEC shall provide cooperation to
a reasonable extent so that K-EST can obtain the relevant permits and licenses

without delay.
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Article 6. Basic Specifications of Electricity Supply Equipment
1. The basic specifications of Electricity Supply Equipment to be supplied by K-EST
to STEC hereunder shall be as set forth in Exhibit 1 (Basic Specifications of
Electricity Supply Equipment). K-EST shall, on Supply Commencement Date,
ensure that the Electricity Supply Equipment conforms to the basic specifications
set forth in Exhibit 1.

2. The performance ratio of the Electricity Supply Equipment shall be as set forth in
Exhibit 3 (Performance Ratio of the Electricity Supply Equipment) and K-EST
shall guarantee its performance under the terms of this ESA for Supply Period. If
the performance of the Electricity Supply Equipment does not conform to the
Exhibit 3, K-EST shall repair or replace the Electricity Supply Equipment, or take
all other measures as soon as possible at K-EST’ s expense.

K-EST shall issue monthly report of such performance which shall be separately

agreed between the parties hereto.

Article 7 Roles of Each Party
1. Each party shall perform their roles as set forth in Exhibit 4(Roles of Each Party).

In the cases where the amount significantly exceeds at the execution of this
Agreement due to rise in unit price of water and electricity, wastewater treatment
charge or usage amount of water and electricity regarding the column of Free
provision and maintenance of utilities set forth in Exhibit 4, the parties shall ,in
principle, equally share the increased costs incurred by STEC. and the method of
handling such costs shall be determined by mutual consultation between the

Parties based on the actual results for one year after Supply Commencement Date.

Article 8. Utilities, Premise and Building
1. STEC shall supply to K-EST free of charge the utilities (hereinafter, the “Utilities”)
as set forth in Exhibit 5 (Type of Utilities Provided by STEC) under the conditions
set forth in the Exhibit 5 and guarantees that it always maintains/manages the

Utilities appropriately under its own responsibility.

2. STEC agrees to let K-EST use the Premise and Designated Space free of charge
from the commencement date of construction work of Electricity Supply

Equipment (which shall be separately agreed between the parties hereto) until the



last day of the Contract Period, and K-EST shall install Electricity Supply
Equipment in the space designated and provided as Designated Space.

3. The schedule of installation work of the Electricity Supply Equipment shall be
agreed between the parties. STEC warrants that the Designated Space is suitable
for K-EST to install the Electricity Supply Equipment in accordance with the
agreed schedule.

4. STEC shall allow K-EST, 0&M Provider and EPC Provider to enter the Premise
and Designated Space for the purpose of design, procure, construction, installation,
adjustment, inspection, test operation, operation, maintenance and repair of
Electricity Supply Equipment, provided that K-EST shall ensure that STEC is
informed in advance and the entrance does not interfere the operation of STEC.
However, K-EST, O&M Provider and EPC Provider shall obtain the written
consent of STEC and complete the procedures as specified by STEC prior to
entering the Premise and Designated Space except for the case of paragraph 4 of
Article 25.

5. In the case that it is difficult to take the procedures specified by STEC in the
preceding paragraph due to emergency and unavoidable circumstance, K-EST,
0&M Provider and EPC Provider may enter the Premise and Designated Space by
giving prior notice orally to STEC. In this case, K-EST shall immediately report to
STEC the details of the work performed and the status of such emergency situation.
In this case, K-EST shall use its best effort not to interfere with the operation of
STEC.

Article 9. Electricity Supply Equipment Construction Work

1. K-EST shall, or cause EPC Provider to, conduct construction work of Electricity
Supply Equipment that K-EST is responsible to conduct as defined in Exhibit 6
(Scope of Construction Liabilities), and bear any cost necessary for such
construction work.
STEC shall, or cause its provider to, conduct construction work of Electricity
Supply Equipment that STEC is responsible to conduct as defined in Exhibit
6(Scope of Construction Liabilities) either by itself or through the use of its

provider, and bear any cost necessary for such construction work.



2. Any electricity generated from the construction work and test operation of
Electricity Supply Equipment shall be supplied by K-EST to STEC with fees as set
force in Exhibit 7 (Fees).

Article 10. Property of Electricity Supply Equipment
1. The property of Electricity Supply Equipment shall be retained by K-EST. K-EST
may display the signs on Electricity Supply Equipment indicating K-EST’s
property thereof, and STEC shall not modify or erase the same. K-EST shall bear

the costs of maintaining the signs.

2. In no event shall STEC assign Electricity Supply Equipment to a third party,
create a security interest in Electricity Supply Equipment, or otherwise commit
any act that may infringe on K-EST’ s ownership thereof without the prior written
consent of K-EST. If K-EST's ownership is likely to be infringed due to a third
party’s claim of any right of or interest in Electricity Supply Equipment, or
enforcement of provisional remedy, compulsory execution, and any other
proceedings, STEC shall endeavor to prevent such infringement by presenting this
ESA, and claiming and explaining that Electricity Supply Equipment is owned by
K-EST, and shall immediately notify K-EST of such situation.

3. K-EST shall not assign, create a security interest in Electricity Supply Equipment,
lease to any third party, or otherwise dispose of Electricity Supply Equipment
unless provided for herein. K-EST shall use Electricity Supply Equipment only for
the purpose of Electricity Supply to STEC and third party subject to Article 34.

Article 11. Modification of Electricity Supply Equipment
Neither party may modify Electricity Supply Equipment or otherwise commit any
act that may affect the performance thereof, without the prior written consent of the

other party.

Article 12. Operation and Maintenance of Electricity Supply Equipment
1. Electricity Supply Equipment shall be automatically operated based on the setting
conditions as agreed between the parties. K-EST shall constantly monitor the
operational conditions of Electricity Supply Equipment through the remote

monitoring.

4



2. Operation and maintenance work associated with the use of Electricity Supply
Equipment shall be conducted by K-EST at its responsibility and expense,at no
charge to STEC.

3. K-EST may outsource the operations and maintenance work of the Electricity

Supply Equipment to an O&M Provider.

4. K-EST shall prepare plans for regular inspections and regular maintenance of
Electricity Supply Equipment and may temporarily stop supplying Electricity
Supply for the period necessary for carrying out such regular inspections and
regular maintenance of Electricity Supply Equipment, subject to the STEC’ s prior

written consent.

5. If K-EST is compelled to temporarily stop the Electricity Supply due to an
emergency for the purpose of preservation of Electricity Supply Equipment during
operations and maintenance of Electricity Supply Equipment, it shall not be
required to obtain such prior consent of STEC and shall promptly give an
explanation to STEC about such temporary stoppage.

6. In the operation and maintenance work of the Electricity Supply Equipment, when
any trouble of the relevant Electricity Supply Equipment that results in the
issuance of abnormal signals is confirmed, or when all or part of the Electricity
Supply Equipment that is inoperative or damaged (regardless of whether or not
they comform the performance requirements specified in the Exhibit
3 )(hereinafter referred to as “Trouble") is identified, the measures as set forth in

Article 13 shall be taken to such Trouble.

Article 13 Measures in the Event of Troubles in Electricity Supply Equipment
1. If any Trouble is identified in the Electricity Supply Equipment, K-EST shall take
the following actions:
(1) Investigation of the cause of the Trouble of the Electricity Supply Equipment,

and
(i) Repair, replacement or any other measures to resolve the Trouble of the

Electricity Supply Equipment(hereinafter referred to as "Repair, etc").

2. Expenses of the investigation and repair, etc. of the Electricity Supply Equipment



shall be treated as follows:

(1) If the cause of the Trouble of the Electricity Supply Equipment should be
attributable only to K-EST, the costs for Repair, ete. of the Electricity Supply
Equipment shall be borne by K-EST.

(2) If the cause of the Trouble of the Electricity Supply Equipment should be

attributable only to STEC, the costs for Repair, ete. of the Electricity Supply
Equipment shall be borne by STEC.
For the avoidance of doubt, the cases set forth in this section where the cause
of the Troubles of the Electricity Supply Equipment should be attributable only
to STEC include the delay in providing Utilities, such as electricity, set forth in
Exhibit 5.

(3) Where the case of the Trouble of the Electricity Supply Equipment is not
attributable to any of the parties, is Force Majeure or is unknown, the expenses
for repair of the Electricity Supply Equipment shall be equally borne by the
parties, in the event that damages or increased expenses still exist, after
appropriating to the expenses the insurance amount payable to K-EST under
the insurance set forth in Article 18.

Where the case of the Trouble of the Electricity Supply Equipment is
attributable to both of the parties, the expenses for the Electricity Supply
Equipment shall be borne according to the percentage of responsibility by the
parties, in the event that damages or increased expenses still exist, after
appropriating to the expenses the insurance amount payable to K-EST under

the insurance set forth in Article 18.

Article 14 Communication Lines of Electricity Supply Equipment
K-EST shall install remote monitoring system in the Designated Space to manage
transaction volume of the Electricity and to monitor operational condition of

Electricity Supply Equipment.

Article 15 Contracted Annual Electricity Quantity
1. The contracted annual electricity quantity (hereinafter, the “Contracted Annual
Electricity Quantity”) for each Contract Year to be purchased by STEC from K-EST
under this ESA shall be as set forth in Exhibit 8 (2) (Contracted Annual Electricity



Quantity for each Contract Year).

2. The annual minimum quantity of electricity consumption (hereinafter, the
“Annual Minimum Quantity of Electricity Consumption” to be purchased by
STEC shall be the value obtained by multiplying the Minimum Take Coefficient
by the quantity obtained by subtracting the total quantity of electricity described
as following item (i) and (ii) from the Contracted Annual Electricity Quantity set
forth in Exhibit 8 (2) for each Contract Year. The unit of the Annual Minimum
Quantity of Electricity Consumption shall be 1 kilowatt-hour, rounded to the
nearest whole number. The Minimum Take Coefficient shall be as specified in
Exhibit 8 (3).

()100% of the quantity of electricity that was not supplied due to temporary
Suspension of the Electricity Supply Equipment (only when the cause of the
suspension is attributable to K-EST) as specified in Exhibit 8 (4)

(i1)50% of the quantity of electricity that was not supplied due to temporary
Suspension of the Electricity Supply Equipment as specified in Exhibit 8 (4) in
the cases where the cause of the suspension is attributable to third party, Force
Majeure or unexplained Events.

Notwithstanding the foregoing, if the period of temporary Suspension of the

Electricity Supply Equipment exceeds one year in the cases where the cause of the

suspension is attributable to third party, Force Majeure or unexplained Events,

Annual Minimum Quantity of Electricity Consumption for the period exceeding

one year shall be zero.

In addition, if temporary Suspension of the Electricity Supply Equipment occurs

within one year after the commencement of Electricity Supply in the cases where

the cause of the suspension is attributable to third party, Force Majeure or
unexplained Events and the period of such suspention exceeds one year, Annual

Minimum Quantity of Electricity Consumption for the period before Electricity

Supply is restored, including first year, shall be zero.

In this paragraph, if the applicable period is less than one year, it shall be

calculated on a pro rata basis with 365 days in a year.

The original Contract Period shall be extended for a period equivalent to the

length of zero Annual Minimum Quantity of Electricity Consumption accordingly.

Article 16. Fees
1. STEC shall pay K-EST the monthly fees (hereinafter, the “Monthly Fees” ).
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Method for calculating the Monthly Fees shall be as set forth in Exhibit 7 (Fees).
The period for calculating the Monthly Fees shall be a one-(1) month period from
the first day of each month until the last day of the same month.

. Payment conditions for the Monthly Fees shall be as follows:

(1) K-EST shall invoice STEC for the Monthly Fees as provided in the preceding
paragraph with respect to each month by the fifteenth (15th) date of the next
month, specifying the due date as the last day of the next month.

If the due date for payment of the Monthly Fees falls under a government-
designated holiday, the due date shall be shifted to the last business day before
the said holiday.

(2) The Monthly Fees shall be transferred to the bank account as separately
designated by K-EST.

(3) STEC shall bear any charges and corresponding VAT amount arising in
connection with the payment of the Monthly Fees.

. If STEC fails to pay the Monthly Fees by the due date, STEC shall pay K-EST the
unpaid Monthly Fees together with a late payment charge for the unpaid period at
annual rate of Twelve percent (12.0%).

. Without prejudice to the provision of the preceding paragraph 3, if STEC fails to
pay K-EST the undisputed Monthly Fees within thirty (30) days from the due date,
K-EST may stop the Electricity Supply and terminate this ESA in accordance with
paragraph 1(5) of Article 24.

. If the calculated amount of the Monthly Fees includes less than one (1) baht, such

fractional amount shall be rounded down.

. Regardless of the cause, in the event that measurement of the watt-hour meter
becomes impossible, the amount of Electricity consumed shall be discussed and

determined between the parties in a timely manner.
. If in the final month of the each Contract Year, the annual electricity consumption

11
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10.

of the relevant contract year is less than the Annual Minimum Quantity of
Electricity Consumption, STEC shall pay the unachieved rate of the Contracted
Annual Electricity Quantity (hereinafter, the “Unachieved Rate of the Contracted
Annual Electricity Quantity”). Method of calculating the Unachieved Rate of the
Contracted Annual Electricity Quantity shall be as described in paragraph 4 of
Exhibit 7 (Fees). Paragraph 2, 3 and 4 of this Article shall apply mutatis mutandis
to payment of the Unachieved Rate of the Contracted Annual Electricity Quantity.

If, in the final month of the each Contract Year, the performance ratio of the
relevant contract year is less than the Guaranteed Performance Ratio Value set
forth in Exhibit 3, STEC shall pay the final Monthly Fees of each Contract Year
which is calculated by deducting the unachieved rate of the performance ratio
(hereinafter, the “Unachieved Rate of the Performance Ratio” ) from the Monthly
Fees of the final month of the relevant Contract Year which would have been
invoiced to STEC. Method of calculating the Unachieved Rate of the Performance
Ratio shall be as described in paragraph 5 of Exhibit 7 (Fees). If the value obtained
by subtracting the Unachieved Rate of the Performance Ratio from the final
Monthly Fees of each Contract Year is negative, K-EST shall pay such amount,
which is regarded as positive, to STEC. Paragraph 2, 8 and 4 of this Article shall
apply mutatis mutandis to payment of the Unachieved Rate of the Performance
Ratio.

In the event there is any change in the laws in the Kingdom of Thailand relevant
to Electricity Supply (hereinafter, the "Law Changes") that results in increase or
reduction of the cost to be borne by K-EST, K-EST shall promptly notify STEC to
that effect. If either party desires a change to the Fees based on the Law Changes,
such party shall provide the other party with a reasonable explanation therefor,
and the Fees may be changed by the agreement by the parties hereto in writing.

If the installation of a structure by STEC or a third party is expected to affect or
affects the amount of solar radiation or the hours of sunlight at the Premise, STEC
or K-EST who becomes aware of the installation shall promptly contact the other
party, and if one party wishes to revise the Fees and the method for calculating
Fees in light of the impact of the installation, the party shall give a reasonable
explanation to the other party and may revise the Fees with a written agreement

between both parties.
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Article 17. Handling of CO2 emissions allowances
K-EST and STEC mutually acknowledge that all CO2 emissions allowance
associated with the installation of Electricity Supply Equipment shall belong to STEC.

Article 18. Insurance
K-EST shall procure insurance on the Electricity Supply Equipment including the
property damage and third-party liability insurance at the cost of K-EST.
STEC and K-EST acknowledge that neither party shall procure flood insurance on
Electricity Supply Equipment.

Article 19. Burden of Increased Costs Associated with Change of Basic Specifications
1. Ifthereis a change in the basic specifications as provided in paragraphs 1 of Article
6 and such change is due to any reason attributable to K-EST only, K-EST shall
bear any increased cost incurred by it and by STEC. For the avoidance of doubt,
increased costs incurred by STEC shall be limited to any installation-related cost
required directly in connection with such change of the basic specifications. Any
change in the relevant laws shall not be deemed to be any reason attributable to

K-EST only.

2. Ifthere is a change in the basic specifications as provided in paragraphs 1 of Article
6 and such change is due to reasons attributable to STEC only, STEC shall bear
any increased cost incurred by it and by K-EST. For the avoidance of doubt,
increased costs incurred by K-EST shall be limited to any installation-related cost
required directly in connection with such change of the basic specifications. Any
change in the relevant laws shall not be deemed to be any reason attributable to

STEC only.

3. Ifachange is made to the basic specifications set forth in the paragraph 1 of Article
6, the parties shall equally share the increased costs incurred by K-EST and the
increased costs incurred by STEC due to:

(i) reasons attributable to third party, or

(ii) Force Majeure or unexplained Events.

If a change is made to the basic specifications set forth in the paragraph 1 of Article
6 due to reasons attributable to both parties, the increased costs incurred by K-
EST and the increased costs incurred by STEC shall be borne by the parties in

13



proportion to each party’s responsibility.

4. If STEC deems that a change in the basic specifications provided in paragraphs 1
of Article 6 is required in order to meet the internal rules and/or internal standards
of STEC, it shall explain to K-EST about the reason therefor, and the parties shall
hold separate discussions to determine whether or not to change the basic
specifications, and if applicable, the details of such change. STEC shall bear any

cost to the extent arising in connection with such change.

5. The increased costs as provided in each of the preceding paragraphs shall be fixed
based on the estimate submitted by the relevant party to the other party, through
good-faith discussions between the parties and to the extent reasonable. In the
case where STEC bears the increased costs incurred by K-EST, the relevant
payment shall be made by a lump-sum payment as the sole obligations of STEC
with regard to the change. Payment conditions including payment method shall be

determined through separate discussions between the parties.

Article 20. Postponement and Delay of Commencement of Electricity Supply
1. Either party may postpone Scheduled Supply Commencement Date with prior
written consent of the other party, which shall not be unreasonably withheld.

2. Notwithstanding the other provisions of this ESA, if Electricity Supply has not
commenced within one (1) year from Scheduled Supply Commencement Date due
to any reason attributable to the other party or the request of the other party, the
relevant party, who is not the other party, may terminate this ESA with written
notice and may claim damages incurred by such party due to the termination of
this ESA(including, but not limited to capital investment costs, and removal and
disposal costs after the termination).

If the relevant party terminates this ESA in accordance with this paragraph, it
shall not be responsible for damages, purchase of Electricity Supply Equipment or
any other indemnification.

For the avoidance of doubt, any reason attributable to the other party shall not
include reasons, determined by both parties upon consultation, that are not clear
to which party is attributable, Force Majeure Event or delays in obtaining permits

and licenses (excluding those due to willful misconduct or negligence).

14
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Article 21. Limitation of Liability

Neither party shall be liable for any special, indirect, consequential, nor incidental

damages (including but not limited to any loss of profits, goodwill, reputation, business

opportunity or anticipated saving) caused to the other party except as otherwise

provided for in this ESA.

Article 22. Third Party Damages
1. In the event that either party causes damage to a third party in the course of the

performance of its rights and obligations under this ESA or any relevant
agreement, the party causing such damage shall resolve any dispute with such

third party arising therefrom.

In case of the preceding paragraph, if compensation for the damages is to be made

to such third party, the parties shall adhere to the following provisions:

(1) If the damages arise due to either party’s violation of law or failure to exercise
the due care of a prudent manager, the relevant party shall compensate such

third party for the damages.

(2) If the damages arise due to any unavoidable reason despite the fact that the
due care of a prudent manager has been exercised, the parties shall compensate
such third party for the damages after determining each party’s share of the
burden thereof by holding consultations. In such event, the parties shall

cooperate with each other to settle such dispute over the damages..

Article 23. Force Mgjeure Event

1

Neither party shall be liable in any way for any delay or failure to perform its
obligations hereunder, except for the payment when due, due to an event which
are beyond the reasonable control of each party, including but not limited to fires,
explosions, floods, water leaks, storms, tsunamis, typhoons, earthquakes or other
natural disasters, falling and collision of object, strike or riot of employee, theft,
infectious diseases, plague, epidemic, disruption of oil, coal, gas, electricity or
communication lines, blockades, wars (with or without a declaration of war),
espionage, terrorism, actions or omissions of any governmental body, or any other
cause not reasonably controllable by such party (including troubles in

transportation of materials and delays in obtaining permits and licenses due to the
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reasons mentioned above) (hereinafter collectively the "Force Majeure Event"). For
the avoidance of doubt, an act of the PEA is not considered to be within the

reasonable control of the parties.

Each party promptly shall notify the other party if its performance of its
obligations under this ESA is anticipated to be interrupted or is interrupted due to
a Force Majeure Event in relation to the Project. In this case, the notifying party
shall be exempted from such obligation to the extent that the temporary
suspension of its performance is attributable to the said Force Majeure Event, and
the same shall apply to the other party; except as otherwise provided for in this
ESA.

The burden of any increased cost incurred by K-EST to perform its obligation
hereunder arising from a Force Majeure Event shall be separately discussed and

determined by the parties; except as otherwise provided for in this ESA.

If STEC or K-EST is unable to perform its obligations hereunder due to a Force
Majeure Event, it may request the other party to hold discussions about whether
or not to continue to implement the Project, and then the parties shall hold
discussions about the continuation of the Project in good faith. However, if either
party is unable to perform its obligations hereunder continuously during two @
years after the occurrence of a Force Majeure Event, either party may terminate

this ESA irrespective of the intent of the other party.

If both of STEC and K-EST decide to continue the Project upon discussion as
described in the preceding paragraph, the parties shall agree to bear equally the
costs incurred by STEC and K-EST upon the resumption of the Project, in the case
of () war and terrorism of Force Majeure Event or (ii) Force Majeure Event other
than war and terrorism. In the case of (ii)which damages and increased costs still
exists, the parties shall bear the costs after appropriating the insurance amount
payable to K-EST under the insurance set forth in Article 18 to damages and

increased costs arising from the continuation of the Project.

If it is determined to discontinue to implement the Project in accordance with
paragraph 4 of this Article shall be thereby terminated as of the termination date

as agreed between the parties or the date of notice for such termination, and
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handled pursuant to Article 25, paragraph 3.

7. If the said Force Majeure Event otherwise causes any damages to a third party in
relation to the Project, the parties shall bear the burden thereof after holding
discussions, in the event such costs still exist after appropriating to the costs the

insurance amount payable to K-EST under the insurance set forth in Article 18.

Article 24. Termination
1. Either party may terminate this ESA by giving written notice of termination to the
other party, if any of the following items (1) to (5) applies to the other party. In the
case of such termination, the other party shall forfeit the benefit of time with
respect to any debt owed by it to the relevant party hereunder, and pay such debt
within sixty (60) days from the date on which the said written notice is given.

(1) filing of a petition for a special conciliation, commencement of bankruptey, civil
rehabilitation, corporate reorganization, or special liquidation proceedings, or
commencement of any other equivalent legal liquidation proceedings in
Thailand, adoption of a resolution for the said petition at a board meeting; or

the commencement of any of the said proceedings;
(2) a dissolution order is issued to the other party;

(3) a notice of dishonor is issued to, or a disposition to suspend transactions is made

against, the other party by the agency corresponding to a clearing house;
(4) the other party commits a material violation of laws; or,

(5) If either of the parties fails to perform its obligations hereunder the purpose of
this ESA is unable to be accomplished by such failure, and such party fails to do
so despite the other party's demand to rectify the failure to perform its

obligations with a reasonable period.

In addition, if K-EST is unable to perform its obligations under this ESA due to
the Utilities provided by STEC, reasons, determined by both parties upon
consultation, that are not clear to which party is attributable or reason
attributable to STEC or third party, it shall not be deemed a failure of K-EST and
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STEC shall not be permitted to terminate this ESA according to this Article.
Furthermore, if STEC is unable to perform its obligations under this ESA due to
failure to perform obligations of K-EST, reasons, determined by both parties upon
consultation, that are not clear to which party is attributable or reason
attributable to K-EST or third party, it shall not be deemed a failure of STEC and
K-EST shall not be permitted to terminate this ESA according to this Article.

2. Either party may terminate this ESA by giving written notice of termination to the
other party, if any of the following items (1) to (2) applies to the other party. In the
case of such termination, the other party shall forfeit the benefit of time with
respect to any debt owed by it to the relevant party hereunder, and pay such debt
within sixty (60) days from the date on which the said written notice is given.

(1) STEC is no longer controlled by Sumitomo Electric Industries, Ltd. However,
this does not constitute an event for termination if STEC transfers its
contractual status to a third party with the consent of K-EST pursuant to
Article 33.

(2) K-EST becomes no longer a consolidated subsidiary of The Kansai Electric
Power Co., Inc. However, this does not constitute an event for termination if K-
EST transfers its contractual status to a third party with the consent of STEC
pursuant to Article 33.

3. If either party desires to terminate this ESA, it shall give written notice of
termination to the other party no later than six (6) months prior to the desired
termination date, and hold consultations with the other party. If no agreement is
reached in the discussions by the desired termination date, this ESA is terminated

upon arrival of such desired termination date.

Article 25. Effect of Termination
1. In case of a termination of this ESA by STEC in accordance with paragraph 1 or 2
of the preceding Article (due to any reason attributable to K-EST) or by K-EST in
accordance with paragraph 3 of the preceding Article (as K-EST so desires), each
party shall comply with the following provisions.

(1) With respect to the handling of Electricity Supply Equipment, STEC may
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choose any of the following;

() If STEC desires to continue to implement the Project by itself or by its
designated third party (hereinafter, the “Designated Purchaser”), K-EST shall
sell Electricity Supply Equipment to STEC or Designated Purchaser and
transfer the ownership of the Electricity Supply Equipment to STEC or
Designated Purchaser. The parties shall discuss the consideration of the
Electricity Supply Equipment. However, the consideration shall not exceed the
early termination fees as prescribed in Exhibit 9 (Early Termination
Fees)(hereinafter, the “Early Termination Fees”). In the cases where the
expenditure was made by STEC in accordance with the paragraph 2(3) of Article
13, the paragraph 3 of Article 19 or the paragraph 5 of Article 23, such amount
of expenditure related to Electricity Supply Equipment shall be subtracted from

Early Termination Fees.

Further, STEC shall notify K-EST in writing of its or Designated Purchaser’ s
intention to purchase Electricity Supply Equipment, within sixty (60) days from
the day on which it sends the notice of termination of hereof to K-EST pursuant
to the preceding Article, paragraph 1 or 2, or on which the notice of termination
of hereof given by K-EST pursuant to the preceding Article, paragraph 3.

STEC shall pay or cause Designated Purchaser to pay K-EST the purchase price
of Electricity Supply Equipment in the amount as determined through
discussions between the parties, within sixty (60) days from the date of
notification of intention to purchase Electricity Supply Equipment as set forth
in this item (i), and K-EST shall deliver Electricity Supply Equipment to STEC
or Designated Purchaser upon receipt of the full payment of the purchase price.

K-EST shall transfer to STEC or Designated Purchaser its contractual status
under any agreement it has executed with EPC Provider and with O&M
Provider, and shall carry out necessary handover of the Project to STEC or
Designated Purchaser, if so requested by STEC.

(ii) If STEC does not purchase Electricity Supply Equipment from K-EST and
requests removal thereof within reasonable period, K-EST shall remove
Electricity Supply Equipment within reasonable period. In this case, any costs

for removal of the Electricity Supply Equipment shall be borne by K-EST

(2) STEC shall pay the outstanding Monthly Fees and late payment charges
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2.

pursuant to section 3 of Article 16 within 60 days after the date of termination.

In case of termination of this ESA by K-EST in accordance with paragraph 1 or 2
of the preceding Article (due to any reason attributable to STEC), or by STEC in
accordance with paragraph 3 of the preceding Article (as STEC so desires), each
party shalil comply with the following provisions.

(1) STEC may choose any of the following;

()STEC shall purchase Electricity Supply Equipment from K-EST, by paying the
Early Termination Fees as set forth in Exhibit 9 (Early Termination Fees) to K-
EST. K-EST shall deliver Electricity Supply Equipment to STEC upon receipt
of the full payment of the Purchase Price within sixty (60) days from the date of
termination. In the cases where the expenditure was made by STEC in
accordance with the paragraph 2(3) of Article 13, the paragraph 3 of Article 19
or the paragraph 5 of Article 23, such amount of expenditure shall be subtracted
from Early Termination Fees, and the same applies to the following paragraph

@D.

(ii) STEC shall pay the Early Termination Fees as set forth in Exhibit 9 (Early
Termination Fees) within 60 days from the cancellation date. In this case, K-
EST shall take over the Electricity Supply Equipment by K-EST. If STEC
wishes to remove the Electricity Supply Equipment, K-EST shall remove the
Electricity Supply Equipment within a reasonable period of time, and the
removal costs shall be borne by STEC.

(2) STEC shall pay the outstanding Fees and late payment charges pursuant to
section 3 of Article 16 within 60 days after the date of termination.

(3) K-EST shall transfer to STEC or Designated Purchaser its contractual status
under any agreement it has executed with EPC Provider and with O&M
Provider, and shall carry out necessary handover of the Project to STEC or
Designated Purchaser, if so requested by STEC. STEC shall cooperate with K-
EST to the extent necessary as requested by K-EST.

In case of termination of this ESA due to a Force Majeure Event based on Article

23 paragraph 6, each party shall comply with the following provisions.
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(1) For Force Majeure Events other than war and terrorism, the costs of any
damage or increased costs resulting from such termination shall be covered by
the insurance proceeds payable to K-EST under the insurance set forth in
Article 18 and, the remaining costs of such damage or increased costs, if any,
shall be borne by the parties, and the proportion of such remaining costs to be
borne shall be determined through consultation.

For war and terrorism of Force Majeure Events, the costs of any damage or
increased costs resulting from such termination shall be borne by the parties,
and the proportion of such costs to be borne shall be determined through
consultation. The Parties shall also consult and decide on the handling of the
Electricity Supply Equipment.

(2) STEC shall pay the outstanding Monthly Fees and late payment charges

pursuant to section 3 of Article 16.

4. Notwithstanding to the contrary contained in this Article, K-EST may, and STEC
agrees in advance that K-EST may, enter into the Premise without consent of
STEC and remove Electricity Supply Equipment from the Designated Space if any
of the following events occurs:

() STEC or Designated Purchaser does not pay the relevant amount to K-EST
within the relevant due date after STEC or Designated Purchaser decided to
purchase Electricity Supply Equipment pursuant to this Article; or

(ii) K-EST is unable to remove Electricity Supply Equipment from the Designated
Space within reasonable period even after K-EST has acquired the right to
remove Electricity Supply Equipment due to STEC’ s decision not to purchase
Electricity Supply Equipment except for cases where the STEC has rational

reasons.

Article 26. Expiration of Electricity Supply Agreement
1. The treatment after the expiration of this ESA shall be selected from the following,
two (2) years prior to the expiration date, the parties shall, upon discussions

between the parties:

(1) Discuss the reviewing of the contract conditions related to this ESA and the
necessity of renewing the electricity supply equipment related to this ESA, and
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shall conclude a new contract to replace or amend this ESA, if necessary;

(2) Terminate this ESA and K-EST shall remove the Electricity Supply Equipment.
K-EST shall bear and pay the cost of removing the Electricity Supply
Equipment (including costs for waste disposal and VAT);

(8)Terminate this ESA, and K-EST shall transfer the Electricity Supply
Equipment to STEC free of charge;

2. Ifthe discussions under the preceding paragraph is not concluded by expiration of
the Contract Period, this ESA shall be terminated upon expiration of the Contract
Period, and K-EST shall remove the Electricity Supply Equipment at its
responsibility. K-EST shall bear and pay the costs for removal of the Electricity
Supply Equipment (including costs for waste disposal and VAT). STEC shall
cooperate with K-EST to the extent necessary as requested by K-EST.

Article 27. Entire Agreement
This ESA constitutes the entire agreement between the parties with respect to the

subject matters contained herein, and supersedes, terminates and annuls any

negotiation and discussion held between the parties prior to the execution of this ESA.

Article 28. No Offset
Either party shall have no right to offset the amount it pays to the other party under
this ESA with any payment from the other party, or to withhold payment thereof.

Article 29. Notice
Any notice, demand, request, consent, or other communications required or

permitted hereunder shall be given in writing and in English, to each contact address
as set forth in the confirmation letter, and by any of the following means:
(1) hand delivery;
(2) courier service; and
(3) e'mail.
However, such notice, demand, request, consent, or other communications may be

given in Japanese if it is acceptable to both parties.

Article 30. Severability
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If any provision of this ESA is found to be invalid or illegal, the invalidity or illegality
of such provision shall not in any way affect, impair effectiveness of, or annul, the

remaining provisions hereof, and all of those remaining provisions shall be in full force.

Article 31. Language
The original language of this ESA shall be English. If a Japanese translation of this
ESA is prepared for reference, only the original English version shall have the validity
as a contractual document and the Japanese version shall not have any validity

whatsoever.

Article 32. Confidentiality
1. The following terms as used in this Article each shall have the meanings as set

forth below.
(1) The “Discloging Party” means the party disclosing information.

(2) The “Receiving Party” means the party receiving the disclosure of information
by the Disclosing Party.

(3) The “Confidential Information” means any technical or operational information
disclosed by the Disclosing Party identifying as confidential.

(4) The “Common Information” means the content of this ESA and the fact of
negotiation/execution of this ESA.

(5) The “Group Company” shall have the meaning set forth in paragraph 2 of this
Article.

(6) The “Order to Disclose Information” means any direction for disclosure of
Confidential Information and Common Information given by a court,

administrative agency or other public agency based on the legitimate authority.

2. Each party shall keep Confidential Information and Common Information in strict
secret, and shall not disclose the same to a third party, or use the same for any
purpose other than for the purpose of performing this ESA, without the prior

written consent of the other party.
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However, each party may disclose, to the extent reasonably necessary to implement
this ESA, Confidential Information and Common Information to: (i) any entity or
person whose majority voting rights are directly or indirectly owned by such party;
(ii) any entity or person who directly or indirectly owns majority voting rights of
such party; or (iii) any entity or person whose majority voting rights are directly
or indirectly owned by an entity or person as set forth in item (ii); (hereinafter,
items (i) through (iii) are collectively referred to as “Group Companies”); and (iv)
EPC Provider and O&M Provider. Each of the parties shall cause its Group
Companies, EPC Provider and O&M Provider to which it discloses the Confidential
Information and the Common Information to bear confidentiality obligation

equivalent to that borne by such party hereunder.

The provisions of the preceding paragraph shall not apply to any information that

is objectively proven to fall under any of the following items:

(1) The information that was already in the public domain at the time of disclosure
or becomes part of the public domain through no violation of obligations of the
Receiving Party under this Article;

(2) The information that was already in the possession of the Receiving Party at

the time of disclosure;

(3) The information that is obtained by the Receiving Party from a third party
without an obligation of confidentiality; or

(4) The information that is independently developed by the Receiving Party
without reference to Confidential Information disclosed by the Disclosing Party.

Each party may disclose Confidential Information or Common Information if
directed to do so by an Order to Disclose Information or if there is an emergency
or any other unavoidable reason, to the person issuing such Order to Disclose
Information or to a third party who is required to receive disclosure thereof, to the
minimum extent necessary; provided, however, that the relevant party shall notify
the other party in writing of the receipt of such Order to Disclose Information, as
promptly as possible, comply with any instruction given by the other party to the
extent possible, and make every effort to limit the scope of the disclosure to the
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minimum extent necessary. Such act of disclosure shall not constitute a breach of
this ESA. Any Confidential Information or Common Information so disclosed shall
still be treated as Confidential Information or Common Information under this

ESA even after the disclosure.

5. The provisions of this Article shall remain in full force for three (3) years after the

Contract Period ends.

Article 33. Assignment of Status and Rights/Obligations
Neither party may assign, furnish to a third party as collateral (except for the Group
Companies of each party), have a third party (except for the Group Companies of each
party) assume, or otherwise dispose of, its contractual status or its rights or obligations

hereunder, either in whole or in part, without the prior written consent of the other

party.

Article 34. Sale or Resale of Electricity to Third Party
1. K-EST may sell the Electricity to any third party by the agreement by STEC and

to the extent authorized under the relevant laws, permission or approval.

2. STEC may resell the Electricity to any third party to the extent authorized under

the relevant laws, permission or approval.

3. Either party shall bear any cost and/or responsibility arising in connection with
such sale or resale by itself specified in paragraph 1 or 2 of this Article, as the case
may be (including those arising in connection with a third party such as the
relevant affiliated companies and regulatory agencies). Furthermore, if the other
party incurs any cost and/or responsibility arising in connection with such sale or
resale, the first party shall promptly compensate the other party therefor.
Notwithstanding any other provision herein, if the other party has received any
claim from a third party with respect to such sale or resale, the first party shall
settle such claim on its responsibility and at its expense, and hold the other party
harmless from such claim provided that the other party immediately notifies the

firgt party of such claim.

4. Either party shall be responsible for discussions and dealings with a third party

such as the relevant affiliated companies and regulatory agencies arising in
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connection with such sale or resale, as the case may be, and shall hold the other

party harmiess from any claim arising from such sale or resale.

Article 35. Compliance with laws

1.

Each party represents and warrants that (i) it has full right, power and authority
to enter into this ESA, and (ii) entering into this ESA shall not cause it to breach

any other written agreements to which it is a party.

Each party shall comply with all applicable laws, ordinances, rules and regulations
in its performance under this ESA.

Article 36. Elimination of Antisocial Forces

1.

STEC and K-EST each represent and warrant to the other party with respect to

the matters as listed in the following items at this point and in any future period:

(1) it does not fall under an organized crime group, a member of an organized crime
group, a person who has left an organized crime group within the last five (5)
years, a quasi-member of an organized crime group, an associated company of
an organized crime group, a corporate racketeer, an extortionist advocating
social or other movement, a special intelligence violence group, or a person

equivalent thereto (hereinafter, “Antisocial Forces™);

(2) none of its officers or persons who substantially control its management fall

under any of Antisocial Forces;

(3) it does not commit an act of violence, fraudulent or threatening behavior,
obstruction of business, or any other illegal conduct against the other party,

either by itself or through the use of a third party;

(4) it does not knowingly have any of Antisocial Forces engage in its business as an

employee or a person equivalent thereto; and
(5) it, or any of its officers or persons who substantially control its management

does not provide any funds to any of Antisocial Forces or otherwise encourage

their activities.
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2. If either party violates the preceding paragraph, the other party may terminate
this ESA.

3. If this ESA is terminated pursuant to the preceding paragraph, the parties shall
treat such termination as equivalent to that as set forth in Article 24, paragraph 1

of this ESA.

Article 37. Governing Law
This ESA shall be governed by and construed in accordance with the laws of Japan.

Article 38. Dispute Resolution
1. Any dispute arising out of or in connection with this ESA shall be resolved by an

arbitration in Osaka in accordance with the Commercial Arbitration Rules of the
Japan Commercial Arbitration Association. The award made by such arbitration shall
be final and binding upon the parties.

The arbitral tribunal shall consist of one (1) arbitrators, who shall be appointed in

accordance with the aforementioned Rules.

2. The parties agree that among those arising out of or in connection with this ESA,
with respect to any dispute arising out of or in connection with Electricity Supply
Equipment, the arbitral proceedings shall be carried out, in addition to the parties
hereto, with the participation of O&M Provider and EPC Provider if O&M Provider
and EPC Provider agree on an arbitration with one (1) arbitrators in Osaka in

accordance with the aforementioned Rules.
Article 39. Miscellaneous

Any matter not provided in this ESA and any doubt over any provision of this ESA
shall be settled through the discussion between the parties in good faith.
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IN WITNESS WHEREOF, K-EST and STEC have executed this ESA in two (2)
duplicates by affixing their names and seals thereto, and each shall retain one (1) copy.

(STEC) 7/414 Moo.6, Tambol Mabyangporn, Amphur Pluakdaeng,
Rayong 21140 Thailand

SEI Thai Electric Conductor Co., Ltd.

Managing Director Yasuo Yamamoto

W R K

(K-EST 689 Bhiraj Tower at EmQuartier23rd Floor,
Unit 2313 Sukhumvit Rd Klongton Nua, Wattana,
Bangkok 10110 Thailand

Kansai Energy Solutions (Thailand) Co., Ltd.
Managing Director Katsuhisa Yamamoto

VHHe
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Exhibit 1 |Basic Specifications of Electricity Supply Equipment

K-EST shall install the following photovoltaic power generation facilities and associated equipment in the premises of ST
The detailed scope of the construction work shall be as shown in Exhibit 6.
STEC shall also provide K-EST with a place to install these equipment.

Equipment Specifications Number of units| Place of installation
Solar panel |Manufacturer: Longi Solar 4,068
Model number: LR5-72HPH-555M
QOutput: 555W

Factory roof

Inverter Manufacturer : Sungrow 15
Model number : SG125CX-P2
Output : 125kWAC




Exhibit 2 |Permits and Licenses Required by Laws and Regulations for Carrying Out This Project

Permits and licenses to be obtained by K-EST

. . . Bearing the handling charge
Number Relevant authorities Permits and licenses required
STEC K-EST

1 IEAT Construction Permit Application O

9 [EAT Application for land utllhzatlon for business

operations

3 IEAT General Application for Industrial Estate O

4 IEAT EIA Amendment @)

5 IEAT IEE O

6 IEAT Application for Certlﬁtfate of Building o

construction

7 ERC Mini-CoP and Public Participation O

8 ERC Application for Energy Industry Operation O

9 ERC Application for Energy production license control @]
10 PEA Electricity synchronization permit O

Permits and licenses not listed in Exhibit 2 shall be obtained separately.
Handling charge of Permits and licenses which customer apply be paid by STEC



| Exhibit 3

(1) Performance Ratio calculation formula

Performance Ratio =

(2) Guaranteed Perform

| Performance Ratio of Electricity Supply Equipment

Generated Electricity (Output of Inverter) [kWh)

PV panel output rating [kW] Xsolar-irradiation values[kWh/m2] / reference solar-irradiation[1kW/m2]

ance Ratio (PR) Value

Number of years since
the start of supply

Year

1 2 3

Guaranteed
Performance Ratio
Value

%

79% 78%

7%

77%

76%

76%

75%

75% 75%

Number of years since
the start of supply

Year

11 12 13

14

15

16

17

Guaranteed
Performance Ratio
Value

%

7% | 4% | 73%

73%

72%




Roles of Each Party

The roles marked with “O” shall be performed by the Parties.
shall cooperate to the extent reasonable upon request.

With respect to the roles marked with A, the Parties

Role of STEC

Role of K-EST

Remarks

Remote monitoring of the Electricity Supply
Equipment

O

Operation control of the Electricity Supply
Equipment (automaticallv operated)

Automatic control, in principle

Periodic repair of the Electricity Supply Equipment

Communication when an alarm is issued

Communication and Initial action when emergency
QCccur

>

Troubleshooting for unknown cause

Ol HON RON Ol He

Disposal of waste arising from repairs

@]

Free provision and maintenance of land and
q

Free provision and maintenance of utilities

(Electricity, Water for maintenance, Blow water)

Collaborative discussion with PEA

System interconnection

Application to ERC

I>[O|O

Electricity production license, etc.

e



Exhibit 5 |Type of Utilities Provided by STEC

Classification Ttem
Electricity During operation, operation management and maintenance
Water Water for maintenance

Wastewater treatment

Blow water during maintenance

Others

Provision of land for solar panels and inverters
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Exhibit 6 | Scope of Construction Liabilities

Scope of
Construction
Liabilities for

K-EST

m—— ““‘@"’ Cleaning
. equipment
y | — Load equipment
Power receiving equipment

(Existing) Transformer Switch Board

e e

f_\ﬁ\’ PV Module Inspection

’ i T — passage

—] B3

Monitoring
equipment

3

Inverter

Switch Board
(New Installation)

____@_

(Existing) (Existing)

Scope of Construction
Liabilities for K-EST

PV Module (including wiring) ,Inverter, Transformer,
Switch Board (Installation of new equipment by installation of electricity supply equipment)

Electrical equipment (Relay etc.), Monitoring equipment, Measuring instruments, Inspection
passage, Cleaning equipment

* Separately discussion: Replacement of existing transformer, Roof plate repair




Exhibit 7 Fees

1. Definition of Terms

The terms used in this Exhibit shall have the meaning as follows:

(1) “Annual Minimum Quantity of Electricity Consumption” shall have the meaning set forth in
paragraph 2 of Article 15 of the ESA.

(2) "Assumed Quantity of Electricity Generated" shall mean the quantity calculated in accordance
with Article 5 of this Exhibit.

(3) "Electricity Discount Amount" shall mean the amount calculated in accordance with Article 3 of
this Exhibit.

(4) "Electricity Discount Rate" shall have the meaning set forth in Article 3 of this Exhibit.

(5) "Measuring Instrument for Transactions" shall mean a measuring instrument used to measure the
Quantity of Electricity Consumption transactions that is used for rate calculation.

(6) "Off-Peak Time Zone" shall mean the time zone other than the Peak Time Zone.

(7) "PEA Ft Charge Unit Price" shall mean the unit price of the charge calculation period, out of the
Ft charge unit prices for PEA based on the Automatic Tariff Adjustment Mechanism that is
published by the ERC once per 4 months. The unit is THB/kWh.

(8) "PEA Off-Peak Hourly Rate Unit Price" shall mean the electricity charge unit price during Off-
Peak hours in the TOU rate menu. The unit is THB/kWh.

(9) "PEA Peak Hourly Rate Unit Price" shall mean the electricity charge unit price during peak hours
of the Time of Use Rate (hereinafter referred to as “TOU rate menu”) for large general services and
power receiving voltage of 69 kV or more, out of the Electricity Tariff which is effective in the
Contract Year and published by the PEA. The unit is THB/kWh.

(10) "Peak Time Zone" shall mean the hours of from 9:00 AM to 10:00 PM on Mondays through Fridays
(excluding Labor Day and public holidays (except compensatory holidays)) and on Royal Ploughing
Ceremony Day.

(11) "Possible Quantity of Electricity Generated" shall mean the quantity calculated in accordance with
Article 5 of this Exhibit.

(12) "Quantity of Automatic Reducing Electricity” shall mean the quantity calculated in accordance
with Article 5 of this Exhibit.

(13) "Quantity of Electricity Consumption" shall mean the quantity of supplying electricity by
Electricity Supply Equipment. The unit is kWh.

(14) “Reference Electric Fee” shall mean the fee calculated in accordance with Article 3 of this Exhibit.

(15) "Unachieved Electricity Rate Unit Price” shall mean the price calculated in accordance with Article
4 of this Exhibit.

(16) “Unachieved Rate of the Contracted Annual Electricity Quantity” shall have the meaning set forth
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in paragraph 7 of Article 16 of the ESA.
(17) “Unachieved Rate of the Performance Ratio” shall have the meaning set forth in paragraph 8 of
Article 16 of the ESA.

2. Measurement

(1) The Quantity of Electricity Consumption shall be measured by K-EST using a Measuring
Instrument for Transactions that is installed in the Electricity Supply Equipment by K-EST.

(2) K-EST shall guarantee that the Measuring Instrument for Transactions is subject to the
Measurement Act and related regulations of Thailand in case such laws and regulations are
applicable to the said instrument.

(3) The unit of the Measuring Instrument for Transactions of the Quantity of Electricity Consumption
shall be kWh.

(4) When the quantity of Quantity of Electricity Consumption cannot be measured correctly due to a
failure of the Measuring Instrument for Transactions, STEC and K-EST shall determine the

transaction quantity through consultation.

3. Calculation of the Monthly Fees

The Monthly Fee shall be calculated by the following calculation method:
(1) The Monthly Fee (THB) shall be calculated by subtracting the Electricity Discount Amount for the
relevant Contract Year (THB) from the Reference Electric Fee (THB).

(2) The Reference Electric Fee shall be calculated by the following formula: (The value shall be
obtained by rounding the second decimal place to the first decimal place)

Reference Electric Fee (THB)
= [PEA Peak Hourly Rate Unit Price (THB/kWH XQuantity of Electricity Consumption (kWh) during
Peak Time Zone in the relevant month
+ PEA Off-Peak Hourly Rate Unit Price (THB/kWh) x Quantity of Electricity Consumption Wh) during
Off-Peak Time Zone in the relevant monthl]
+ PEA Ft Charge Unit Price (THB/AWh) XxQuantity of Electricity Consumption (kWh) during the relevant

month

(3) The Electricity Discount Amount for the relevant Contract Year (THB) shall be calculated by the
following formula® (The value shall be obtained by rounding the second decimal place to the first
decimal place)

Electricity Discount Amount (THB)
= [PEA Peak Hourly Rate Unit Price (THB&Wh XQuantity of Electricity Consumption during Peak

s



Time Zone kWh

+ PEA Off-Peak Hourly Rate Unit Price (THB/kWh) XQuantity of Electricity Consumption during Off-
Peak Time Zone (k<Wh)

+PEA Ft Charge Unit Price (THB/kWh) xQuantity of Electricity Consumption (kWh) during the
relevant month]

XElectricity Discount Rate

(4) Electricity Discount Rate for relevant Contract Year shall be as follows.

Electricity Discount Rate for relevant Contract Year = 0.35

If the TOU rate menu is changed due to alterations in laws, government policies or regulations, etc.,

the electric fee shall be able to be changed in accordance with the content of the alterations.

4 Unachieved Rate of the Contracted Annual Electricity Quantity

The Unachieved Rate of the Contracted Annual Electricity Quantity shall be calculated by the following

calculation method:

(1) Unachieved Rate of the Contracted Annual Electricity Quantity shall be calculated by the following
formula: (The value shall be obtained by rounding the second decimal place to the first decimal
place)

Unachieved Rate of the Contracted Annual Electricity Quantity (THB)

= [Annual Minimum Quantity of Electricity Consumption in the Relevant Contract Year (kWh/yr)
—annual Quantity of Electricity Consumption in the Relevant Contract Year (kWhiyr)]

x Unachieved Electricity Rate Unit Price (THB/kWh)

x (1 — Electricity Discount Rate)

(2) The Unachieved Electricity Rate Unit Price (THB/kWh) shall be calculated by the following
formula:
Unachieved Electricity Rate Unit Price (THB/kWh)
= PEA Peak Hourly Rate Unit Price (THBAWh) x 0.60
+ PEA Off-Peak Hourly Rate Unit Price (THB/kWh) x 0.40
+ Average of PEA Ft Charge Unit Price for the Relevant Contract Year (THB/kWh)

5 Unachieved Rate of the Performance Ratio

The Unachieved rate of the Performance Ratio shall be calculated by the following calculation method:

o



(D

Unachieved Rate of the Performance Ratio shall be calculated by the following formula: (The value
shall be obtained by rounding the second decimal place to the first decimal place)
Unachieved Rate of the Performance Ratio (THB)
= [Annual Minimum Quantity of Electricity Consumption in the Relevant Contract Year (<Whiyr)
— Annual Possible Quantity of Electricity Generated kWhiyn)]
x Unachieved Electricity Rate Unit Price (THB/kWh
x Electricity Discount Rate

If the Annual Minimum Quantity of Electricity Consumption in the Relevant Contract Year is less
than the Annual Possible Quantity of Electricity Generated, The Unachieved Rate of the Performance

Ratio shall be zero (0).

(2

)

@

The Monthly Possible Quantity of Electricity Generated (kWh/month) at each mouth shall be piled
up to Annual Possible Quantity of Electricity Generated (kWh/yr).
The Monthly Possible Quantity of Electricity Generated (kWh/month) shall be calculated by the
following formula:

The Monthly Possible Quantity of Electricity Generated (kWh/month)

= Quantity of Electricity Consumption in the Relevant Month (kWh/month)

+ Monthly Quantity of Automatic Reducing Electricity (kWh/month)

The Quantity of Automatic Reducing Electricity (kWh/h) at each hour shall be piled up to The
Monthly Quantity of Automatic Reducing Electricity (kWh/month).
The Quantity of Automatic Reducing Electricity (kWh/h) shall be calculated by the following
formula:

The Quantity of Automatic Reducing Electricity (kWh/h)

= Assumed Quantity of Electricity Generated in the Relevant Hour xWh/h)

— Quantity of Electricity Consumption in the Relevant Hour (<Whh)

The Assumed Quantity of Electricity Generated in the Relevant Hour (kWh/h) shall be average of
Quantity of Electricity Consumption in the Relevant Hour which output of inverter is not limited

in line with demand power load in the Premise (kWh/h).

6. Quantity of Electricity Consumption from the Construction Work and Test Operation

The fee for the Quantity of Electricity Consumption from the construction work and test operation and

supplied by K-EST to STEC specified in Article 9.2 of the ESA shall be calculated by the following

calculation method:

a4



= Electricity Generated during test operation (Wh) x PEA Off-Peak Hourly Rate Unit Price (THB/&WR)

End
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Hi-MO i

LR7-72HGD

585~620M

= High-performance PV modules for utility power plants

= Advanced HPDC cell technology delivers superior module
efficiency and power

= High bifaciality and excellent power temperature coefficient
achieves high energy yield

= LONGi lifecycle quality ensures long-term performance

12-year Warranty for
Materials and Processing

30-year Warranty for Extra
Linear Power Output

Complete System and
Product Certifications

|EC 61215, 1EC 61730, UL 61730
1508001:2015: ISO Quality Management System
15014001: 2015: SO Environment Management System
1S045001: 2018: Occupational Health and Safety

|EC62941: Guideline for module design qualification and type approval

LONGI



Hi-MO

23.0%

0~

3%

<1%

LR7-72HGD 585~620M
HALF-CELL

0.4%

YEAR 2-30

POWER DEGR;

1A% MODULE POWLR FIRST YEAR
EFFICIENCY TOLERANCE POWER DEGRADATION
Additional Value
30-Year Power Warranty
100%
99% |

812%
87.71%

84.5%

80.7%

Mechanical Parameters

30

Cell Orientation

144 (6 24)

Junction Box

1P&8, three diodes

4mm?, +400, -200mm/=£1400mm

OUputicabs length can be customized

Glass Dual glass, 2.0+2.0mm semi-tempered glass
Frame Anodized aluminum alloy frame

Weight 33.5kg

Dimension 2382X1134X30mm

Packaging 36pcs per pallet / 180pcs per 20° GP / 720pcs per 40° HC

Electrical Characteristics

STC:AML.5 1000W/m? 25°C

NOCT : AM1.5 800W/m? 20°C 1m/s

Units: mm
2382
1400
190
300
C o
T —— T
o I
] Y
. =
% 0 g
¢
=

]
Tolerance:
Length: £2mm
Width: £2mm

C

b

Test uncertainty for Pmax: 3%

Module Type LR7-72HGD-585M LR7-72HGD-590M LR7-T2HGD-595M LR7-72HGD-600M LR7-72HGD-605M LR7-72HGD-610M LR7-72HGD-615M LR7-72HGD-620M
Testing Condition STC NOCT STC NOCT STC NOCT STC NOCT STC NOCT STC NOCT STC NOCT STC NOCT
Maximum Power (Pmax/W) 585 4453 530 4491 595 4529 600 456.7 605 460.6 610 4644 615 468.2 620 4720
Open Circuit Voltage (Voc/V) 51.89 49.32 52.00 49.42 5211 4953 5222 49.63 5233 49,73 52.44 49.84 52,55 4994 52.66 50.05
Short Circuit Current (Isc/A) 14.25 11.45 14.33 1151 1441 1158 14.49 11.64 1457 11.70 14.65 11.76 14.73 11.83 14.81 11.90
Voltage at Maximum Power (Vmp/V) ~ 43.79 41.62 4390 4172 44.01 41.83 4412 4193 4423 42,03 4434 4214 44.44 4223 4455 4234
Current at Maximum Power {(Imp/A) 1336 10.70 1344 10.77 1352 1083 13.60 10.89 13.68 10.96 13.76 11.03 13.84 11.09 13.92 1115
Module Efficiency(%) 217 218 20 222 224 226 228 230
Electrical characteristics with different rear side power gain (reference to 605W front)
Pmax /W VocV Isc /A Vmp/V imp /A Pmax gain

635 5233 15.30 4423 14.36 5%

666 52.33 16.03 4423 15.05 10%

696 5243 16.76 4433 15.73 15%

726 5243 17.49 4433 16.41 20%

56 5243 18.22 4433 17.10 25%
Operating Parameters Mechanical Loading
Operational Temperature -40°C~+85°C Front Side Maximum Static Loading 5400Pa
Power Output Tolerance 0-~3% Rear Side Maximum Static Loading 2400Pa
Voc and Isc Tolerance +3% Haitstone Test 25mm Hailstone at the speed of 23m/s
Maximum System Voltage DC1500V (IEC/UL)
Maximum Series Fuse Rating 30A
Nominal Operating Cell Temperature 45%2°C
Protection Class Class I Temperature Ratings (STC)
Bifaciality 80%5% Temperature Coefficient of Isc +0.045%/°C
Fire Rating UL type 29 Temperature Coeﬁfcfent of Voc -0.230%/°C

IEC Class C Temperature Coefficient of Pmax -0.280%/°C

LONGI

No.8369 Shangyuan Road, Xi'an Economic And
Technological Development Zone, Xi'an, Shaanxi, China,

Web: www.longi.com

Specifications included in this datasheet are
subject to change without notice. LONGI
reserves the right of final interpretation.
(20230901 PreliminaryV05)
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Version 7.4.—7|

WPVsysT

PHOTOVOLTAIC SOFTWARE

PVsyst - Simulation report
Grid-Connected System

Project: STEC 2 Solar rooftop

Variant: STEC-rev.B (Option 2)
Tables on a building
System power: 1216 kWp
Ban Thung Sa Kaeo - Thailand

Author
Greenergy (Thailand) Co. Ltd (Thailand)



Project: STEC 2 Solar rooftop () REENERGY
< _

1l
g
\“EEH Variant: STEC-rev.B (Option 2)
PVsyst V7.4.7

VC3, Simulation date:
21/06/24 12:58

with V7.4.7
Project summary

Geographical Site Situation Project settings
Ban Thung Sa Kaeo Latitude 12.95 °N Albedo 0.20
Thailand Longitude 101.11 °E

Altitude 97 m

Time zone UTC+7
Weather data

Ban Thung Sa Kaeo
Meteonorm 8.1 (1996-2015), Sat=62% - Synthetic

System summary

Grid-Connected System Tables on a building
PV Field Orientation Near Shadings User's needs
Fixed planes 8 orientations Detailed electrical calculation Unlimited load (grid)
Tilts/azimuths 3/56.4° acc. to module layout : Slow (simul.)
3/-123°
5/144 °
5/-357°
5/-127 °
0/54.4°
5/175.2°
5/-79°
System information
PV Array Inverters
Nb. of modules 1994 units Nb. of units 8 units
Pnom total 1216 kWp Pnom total 1000 kWac
Pnom ratio 1.216

Results summary
Produced Energy 1705254 kWh/year Specific production 1402 kWh/kWpl/year Perf. Ratio PR 81.51 %

Table of contents

Project and results summary i 2
General parameters, PV Array Characteristics, System losses 3
Near shading definition - Iso-shadings diagram 8
Main results 10
Loss diagram 11
Predef. graphs 12
P50 - PS0 evaluation 13

21/06/24 PVsyst Licensed to Greenergy (Thailand) Co. Ltd (Thailand) Page 2/13



PVsyst V7.4.7
VC3, Simulation date:
21/06/24 12:58

with V7.4.7

Project: STEC 2 Solar rooftop
Variant: STEC-rev.B (Option 2)

() REENERGY
(o '

Grid-Connected System
PV Field Orientation

General parameters

Tables on a building

(Custom parameters definition)

Orientation Sheds configuration Models used
Fixed planes 8 orientations Transposition Perez
Tilts/azimuths 3/664° Diffuse Perez, Meteonorm
3/-123° Circumsolar with diffuse
5/144°
5/-35.7°
5/-127°
0/544°
5/175.2°
5/-79°
Horizon Near Shadings User's needs
Free Horizon Detailed electrical calculation Unlimited load (grid)
acc. to module layout : Slow (simul.}
PV Array Characteristics
PV module Inverter
Manufacturer Longi Solar Manufacturer Sungrow
Model LR7-72HGD-610M Model SG125CX-P2_(12)

(Custom parameters definition)

Unit Nom. Power 610 Wp Unit Nom. Power 125 kWac
Number of PV modules 1914 units Number of inverters 7.7 units
Nominal (STC) 1168 kWp Total power 958 kWac
Sungrow Optimizer
Model SP600S
Unit Nom. Power 600 W
Input modules One module
Array #1 - PV Array-Carport-A
Orientation #3
Tilt/Azimuth 5/144 °
Number of PV modules 440 units Number of inverters 20 * MPPT 8% 1.7 units
Nominal (STC) 268 kWp Total power 208 kWac
Optimizer Array 20 string x 22 in series
At operating cond. (50°C) Operating voltage 180-2000 V
Pmpp 250 kWp Pnom ratio (DC:AC) 1.29
U mpp 889 V No power sharing between MPPTs
| mpp 281 A
Array #2 - PV Array-Carport-A-2
Orientation #3
Tilt/Azimuth 5/144 °
Number of PV modules 20 units Number of inverters 1*MPPT 8% 0.1 unit
Nominal (STC) 12.20 kWp Total power 10.4 kWac
Optimizer Array 1 strings x 20 In series
At operating cond. (50°C) Operating voltage 180-2000 V
Pmpp 11.35 kWp Pnom ratio (DC:AC) 1.17
U mpp 808 V
| mpp 14 A

21/06/24 PVsyst Licensed to Greenergy (Thailand) Co. Ltd (Thailand) Page 3/13



PVsyst V7.4.7

VC3, Simulation date:
21/06/24 12:58

Project: STEC 2 Solar rooftop
“iee Variant: STEC-rev.B (Option 2)

() REENERGY
\

with V7.4.7
PV Array Characteristics
Array #3 - PV Array-Carport-A-3
Orientation #3
Tilt/Azimuth 5/144 °©
Number of PV modules 15 units Number of inverters 1*MPPT 8% 0.1 unit
Nominal (STC) 9.15 kWp Total power 10.4 kWac
Optimizer Array 1 strings x 15 In series
At operating cond. (50°C) Operating voltage 180-2000 V
Pmpp 8.52 kWp Pnom ratio (DC:AC) 0.88
U mpp 606 V
I mpp 14 A
Array #4 - PV Array-Carport-B
Orientation #4
Tilt/Azimuth 5/-36 °
Number of PV modules 360 units Number of inverters 17 * MPPT 8% 1.4 unit
Nominal (STC) 220 kWp Total power 177 kWac
Optimizer Array 18 string x 20 In series
At operating cond. (50°C) Operating voltage 180-2000 V
Pmpp 204 kWp Pnom ratio (DC:AC) 1.24
U mpp 808 V No power sharing between MPPTs
| mpp 253 A
Array #5 - PV Array-Carport-C
Orientation #8
Tilt’Azimuth 5/-8 °
Number of PV modules 40 units Number of inverters 2 * MPPT 8% 0.2 unit
Nominal (STC) 24.40 KkWp Total power 20.8 kWac
Optimizer Array 2 string x 20 In series
At operating cond. (50°C) Operating voltage 180-2000 V
Pmpp 22.71 kWp Pnom ratio (DC:AC) 1.17
U mpp 808 V
| mpp 28 A
Array #6 - PV Array-Carport-D
Orientation #7
TiltYAzimuth 5/175 °
Number of PV modules 80 units Number of inverters 4* MPPT 8% 0.3 unit
Nominal (STC) 48.8 kWp Total power 41.7 kWac
Optimizer Array 4 string x 20 In series
At operating cond. (50°C) Operating voltage 180-2000 V
Pmpp 45.4 kWp Pnom ratio (DC:AC) 1.17
U mpp 808 V
| mpp 56 A
Array #7 - PV Array-walkway roof-1
Orientation #6
Tilt/Azimuth 0/54 °
Number of PV modules 12 units Number of inverters 1*MPPT 8% 0.1 unit
Nominal (STC) 7.32 kWp Total power 10.4 kWac
Optimizer Array 1 strings x 12 In series
At operating cond. (50°C) Operating voltage 180-2000 V
Pmpp 6.81 kWp Pnom ratio (DC:AC) 0.70
U mpp 485V
| mpp 14 A
21/06/24 PVsyst Licensed to Greenergy (Thailand) Co. Ltd (Thailand) Page 4/13



g8 Project: STEC 2 Solar rooftop () REENERGY

. .
“‘EE== Variant: STEC-rev.B (Option 2) 4
PVsyst V7.4.7

VC3, Simulation date:
21/06/24 12:58

with V7.4.7
PV Array Characteristics
Array #8 - PV Array-walkway roof-2
Orientation #6
Tilt’Azimuth 0/54 °
Number of PV modules 11 units Number of inverters 1*MPPT 8% 0.1 unit
Nominal (STC) 6.71 KWp Total power 10.4 kWac
Optimizer Array 1 strings x 11 In series
At operating cond. (50°C) Operating voltage 180-2000 V
Pmpp 6.24 kWp Pnom ratio (DC:AC) 0.64
U mpp 444 V
| mpp 14 A
Array #10 - PV Array-AL BAR-E/A
Orientation #2
TiltyAzimuth 3/-123 ©
Number of PV modules 132 units Number of inverters 6 * MPPT 8% 0.5 unit
Nominal (STC) 80.5 kWp Total power 62.5 kWac
Optimizer Array 6 string x 22 In series
At operating cond. (50°C) Operating voltage 180-2000 V
Pmpp 74.9 kWp Pnom ratio (DC:AC) 1.29
U mpp 889 V
| mpp 84 A
Array #11 - PV Array-AL BAR-E/B
Orientation #2
TiltYAzimuth 3/-123 °
Number of PV modules 114 units Number of inverters 5* MPPT 8% 0.4 unit
Nominal (STC) 69.5 kWp Total power 52.1 kWac
Optimizer Array 6 string x 19 In series
At operating cond. (50°C) Operating voltage 180-2000 V
Pmpp 64.7 kWp Pnom ratio (DC:AC) 1.34
U mpp 768 V
| mpp 84 A
Array #12 - PV Array-AL BAR-E/C
Orientation #2
TiltyAzimuth 3/-123 °
Number of PV modules 108 units Number of inverters 5* MPPT 8% 0.4 unit
Nominal (STC) 65.9 kWp Total power 52.1 kWac
Optimizer Array 6 string x 18 In series
At operating cond. (50°C) Operating voltage 180-2000 V
Pmpp 61.3 kWp Pnom ratio (DC:AC) 1.26
U mpp 727 V
| mpp 84 A
Array #13 - PV Array-AL BAR-W/A
Orientation #1
Tilt/Azimuth 3/56 °
Number of PV modules 288 units Number of inverters 15 * MPPT 8% 1.3 unit
Nominal (STC) 176 kWp Total power 156 kWac
Optimizer Array 16 string x 18 In series
At operating cond. (50°C) Operating voltage 180-2000 V
Pmpp 163 kWp Pnom ratio (DC:AC) 1.12
U mpp 727 V No power sharing between MPPTs
I mpp 225 A

21/06/24 PVsyst Licensed to Greenergy (Thailand) Co. Ltd (Thailand) Page 5/13




PVsyst V7.4.7
VC3, Simulation date:
21/06/24 12:58

with V7.4.7

Project: STEC 2 Solar rooftop
Variant: STEC-rev.B (Option 2)

() REENERGY
U '

(Custom parameters definition)

PV Array Characteristics

Array #14 - PV Array-AL BAR-W/B

Orientation #1

Tilt/Azimuth 3/56 °

Number of PV modules 280 units Number of inverters 13* MPPT 8% 1.1 unit
Nominal (STC) 171 kWp Total power 135 kWac
Optimizer Array 14 string x 20 In series

At operating cond. (50°C) Operating voltage 180-2000 V
Pmpp 159 kWp Pnom ratio (DC:AC) 1.26

U mpp 808 V No power sharing between MPPTs

| mpp 197 A

Array #15 - PV Array-AL BAR-W/C

Orientation #1

TiltYAzimuth 3/56 °

Number of PV modules 14 units Number of inverters 1*MPPT 8% 0.1 unit
Nominal (STC) 8.54 kWp Total power 10.4 kWac
Optimizer Array 1 strings x 14 In series

At operating cond. (50°C) Operating voltage 180-2000 V
Pmpp 7.95 kWp Pnom ratio (DC:AC) 0.82

U mpp 566 V

| mpp 14 A

Array #9 - PV Array-Carport-E

Orientation #5

Tilt/Azimuth 5/-127 °

PV module Inverter

Manufacturer Longi Solar Manufacturer Sungrow
Model LR7-72HGD-605M Model SG125CX-P2_(12)

(Custom parameters definition)

Unit Nom. Power 605 Wp Unit Nom. Power 125 kWac
Number of PV modules 80 units Number of inverters 4 * MPPT 8% 0.3 unit
Nominal (STC) 48.4 kWp Total power 41.7 kWac
Optimizer Array 4 string x 20 In series Operating voltage 180-2000 V
At operating cond. (50°C) Pnom ratio (DC:AC) 1.16
Pmpp 45.0 kWp
U mpp 806 V
| mpp 56 A
Sungrow Optimizer
Model SP600S
Unit Nom. Power 600 W
Input modules One module
Total PV power Total inverter power
Nominal (STC) 1216 kWp Total power 1000 kWac
Total 1994 modules Number of inverters 8 units
Module area 5386 m? Pnom ratio 1.22
Cell area 5011 m? No power sharing
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PVsyst V7.4.7
VC3, Simulation date:
21/06/24 12:58

with V7.4.7

Project: STEC 2 Solar rooftop
Variant: STEC-rev.B (Option 2)

() REENERGY
) '

Array Soiling Losses

Array losses

Thermal Loss factor

LID - Light Induced Degradation

Loss Fraction 1.5 % Module temperature according to irradiance Loss Fraction 1.0 %
Uc (const) 20.0 Wim*K
Uv (wind) 0.0 Wim?K/m/s

Module Quality Loss Module mismatch losses

Loss Fraction 0.0 % Loss Fraction 0.0 % at MPP

IAM loss factor

Incidence effect (IAM): User defined profile

0° 40° 50° 60° 70° 75° 80° 90°
1.000 1.000 1.000 1.000 0.990 0.970 0.910 0.810 0.000
DC wiring losses

Global wiring resistance 10 mQ

Loss Fraction 4.5 % at STC

Array #1 - PV Array-Carport-A Array #2 - PV Array-Carport-A-2

Global array res. 154 mQ Global array res. 2805 mQ

Loss Fraction

Array #3 - PV Array-Carport-A-3
Global array res.

Loss Fraction

Array #5 - PV Array-Carport-C
Global array res.

Loss Fraction

Array #7 - PV Array-walkway roof-1
Global array res.

Loss Fraction

Array #9 - PV Array-Carport-E
Global array res.

Loss Fraction

Array #11 - PV Array-AL BAR-E/B
Global array res.

Loss Fraction

Array #13 - PV Array-AL BAR-W/A
Global array res.

Loss Fraction

Array #15 - PV Array-AL BAR-W/C
Global array res.

Loss Fraction

4.5 % at STC

2104 mQ
4.5 % at STC

1403 mQ
4.5 % at STC

1683 mQ
4.5 % at STC

703 mQ
4.5 % at STC

444 mQ
4.5 % at STC

158 mQ
4.5 % at STC

1964 mQ
4.5 % at STC

Loss Fraction

Array #4 - PV Array-Carport-B
Global array res.

Loss Fraction

Array #6 - PV Array-Carport-D
Global array res.

Loss Fraction

Array #8 - PV Array-walkway roof-2
Global array res.

Loss Fraction

Array #10 - PV Array-AL BAR-E/A
Global array res.

Loss Fraction

Array #12 - PV Array-AL BAR-E/C
Global array res.

Loss Fraction

Array #14 - PV Array-AL BAR-W/B
Global array res.

Loss Fraction

4.5 % at STC

156 mQ
4.5 % at STC

701 mQ
4.5 % at STC

1543 mQ
4.5 % at STC

514 mQ
4.5 % at STC

421 mQ
4.5 % at STC

200 mQ
4.5 % at STC

Inv. output line up to injection point
Inverter voltage

Loss Fraction

Inverter: SG125CX-P2_(12)
Wire section (8 Inv.)
Average wires length

400 Vac tri
2.27 % at STC

Copper 8 x 3 x 70 mm?

91 m

AC wiring losses
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PVsyst V7.4.7

VC3, Simulation date:

21/06/24 12:58
with V7.4.7

Project: STEC 2 Solar rooftop () REENERGY

Variant: STEC-rev.B (Option 2)

Near shadings parameter

Perspective of the PV-field and surrounding shading scene

;West
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PVsyst V7.4.7

VC3, Simulation date:
21/06/24 12.58

Project: STEC 2 Solar rooftop
Variant: STEC-rev.B (Option 2)

() REENERGY
() '

with V7.4.7
Iso-shadings diagram
Orientation #1
Fixed plane, Tilts/azimuths: 3°/ 56°
90 ~—
=-=-===-_Shading loss: 1% enuation for diffuse: 0.00 o
ng oes; 5% albedo: 0.002 (27
Shading loss: 10% 2) 1
75~ —-=-- Shadindloss: 207 g =
. ==ee== Sha .
! (5) 4h ]
60 |- ] -
[ 10| &) |
N 7 | s
.ED B -
5 45| on | -
E i I 6h i
“ 1: 22 June » ]
2: 22 May and 23 July
3: 20 Apr and 23 Aug
4: 20 Mar and 23 Sep 17h ]
Saa 5: 21 Feb and 23 Oct
~ 6: 19 Jan and 22 Nov P
_ o ] \ 7: 22 December 18h ’
o o s ! ‘ ‘- ni—
o . b - P
- —— H - b & ‘Eﬁ
P, memrmncrme: RO I [ . I (RS S L".’.M
-180  -150  -120 -90 60 -30 0 30 60 90 120 150 180
Azimuth [°]
Orientation #2
50 Fixed plane, Tilts/azimuths: 3°/ -123°
75
60
P 45
| 122 June J
59 : 22 May and 23 July
B : 20 Apr and 23 Aus
15
-“ ------
B A
PN i I
180  -150  -120 90 -60 90 120 150 180
Azimuth [°]
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Project: STEC 2 Solar rooftop

() REENERGY
Variant: STEC-rev.B (Option 2)

PVsyst V7.4.7
VC3, Simulation date:
21/06/24 12:58

with V7.4.7

Main results

System Production

Produced Energy 1402 kWh/kWp/year

81.51 %

1705254 kWhlyear Specific production

Perf. Ratio PR

Normalized productions (per installed kWp) Performance Ratio PR

I I I I I I I I I | |
I #R: Performance Ratio (¥f/ Yr): 0.815

Lc: Collection Loss (PV-array losses) 0.74 kWh/kWp/day
Ls: System Loss (inverter, ...} 0.13 kwh/kWp/day
eful energy (inverter output) 3.84 kWh/kWp/day

Normalized Encrgy [kWh/kWp/day|
Performance Ratio PR

¥ Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Balances and main results

GlobHor DiffHor T_Amb Globlnc GlobEff EArray E_Grid PR

kWh/m? kWh/m? °C kwWh/m? kWh/m? kWh kWh ratio
January 1371 62.85 26.15 136.7 131.8 141291 136712 0.822
February 130.8 73.44 27.27 130.5 126.1 134721 130350 0.822
March 159.8 88.42 28.53 159.5 154.2 162888 157577 0.813
April 172.6 85.77 29.29 172.5 167.3 174287 168500 0.803
May 167.7 80.82 29.70 157.5 152.6 159716 154528 0.807
June 149.6 80.39 28.88 149.6 144.8 152992 148022 0.814
July 149.9 79.89 28.94 149.8 145.2 153044 148030 0.813
August 141.4 80.84 28.70 141.3 136.8 144656 139916 0.815
September 133.2 71.01 27.66 133.0 128.7 135400 130947 0.810
October 139.7 77.56 27.58 139.4 134.9 143413 138722 0.818
November 124.8 65.77 27.01 124.4 120.1 128858 124727 0.825
December 127.0 64.05 26.53 126.5 122.0 131426 127223 0.827
Year 1723.5 910.82 28.03 1720.6 1664.5 1762692 1705254 0.815
Legends
GlobHor  Global horizontal irradiation EArray Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation E_Grid Energy injected into grid
T_Amb Ambient Temperature PR Performance Ratio
Globlnc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings
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Project: STEC 2 Solar rooftop () REENERGY
Variant: STEC-rev.B (Option 2) s

PVsyst V7.4.7

VC3, Simulation date:
21/06/24 12:58

with V7.4.7
Loss diagram
1723 kWh/m? Global horizontal irradiation
-0.166% Global incident in coll. plane
-1.299% Near Shadings: irradiance loss
-0.497% IAM factor on global
-1.500% Soiling loss factor
1664 kWh/m? * 5386 m? coll. Effective irradiation on collectors
efficiency at STC = 22.60% PV conversion
2025758 kWh Array nominal energy (at STC effic.)
r(+0.1 98% PV loss due to irradiance level
Q) -7.493% PV loss due to temperature
N -0.050% Shadings: Electrical Loss detailed module calc.
N -0.465% Optimizer efficiency loss
% -0.980% LID - Light induced degradation
N 0.000% Module array mismatch loss
-2.707% Ohmic wiring loss
1799344 kWh Array virtual energy at MPP
-2.125% Inverter Loss during operation (efficiency)
-2.078% Inverter Loss over nominal inv. power
N 0.000% Inverter Loss due to max. input current
k*) 0.000% Inverter Loss over nominal inv. voltage
N -0.001% Inverter Loss due to power threshold
N -0.003% Inverter Loss due to voltage threshold
™ -0.008% Night consumption
1724284 kWh Available Energy at Inverter Output
N -1.104% AC ohmic loss
1705254 kWh Energy injected into grid
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PVsyst V7.4.7

VC3, Simulation date:
21/06/24 12:58

Project: STEC 2 Solar rooftop
Variant: STEC-rev.B (Option 2)

() REENERGY
()

with V7.4.7
Predef. graphs
Daily Input/Output diagram
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Project: STEC 2 Solar rooftop

() REENERGY
()

el
. HEE
“‘l{=l Variant: STEC-rev.B (Option 2)
PVsyst V7.4.7
VC3, Simulation date:
21/06/24 12:58
with V7.4.7
P50 - P90 evaluation
Weather data Simulation and parameters uncertainties
Source Meteonorm 8.1 (1996-2015), Sat=62% PV module modelling/parameters 1.0 %
Kind Not defined Inverter efficiency uncertainty 0.5 %
Year-to-year variability(Variance) -1.0 % Soiling and mismatch uncertainties 1.0%
Specified Deviation Degradation uncertainty 1.0 %
Global variability (weather data + system) Annual production probability
Variability (Quadratic sum) 21 % Variability 35.2 MWh
P50 1705.3 MWh
P90 1660.2 MWh
P75 1681.6 MWh

Probability distribution

0.35

0.30

0.25

Probability

0.20

0.15

0.10

TYTjI Tl rrrrrrrerrryrrrrprrerperey

I | l L I

P90 = 1660.2 MWh

0-50 L} I Ll T T l L} l T I L} l T I L} I L)
0.45

P50 = 1705.3 MWh
0.40 E _Grid simul = 1705.3 MWh

P75 = 1681.6 MWh

L | L I s | L l L l L 1

ll!1IlIJIIIIKIIIIIIIIIlli!liIllllllllllll!lllllll

0.00
1600 1620 1640 1660 1680 1700 1720 1740 1760 1780 1800 1820
E_Grid system production MWh
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ROOF STRUCTURE CALCULATION ‘ REENERGY

GREENERGY (THAILAND) COMPANY LIMITED u

PROJECT NAME STEC2 SOLAR ROOFTOP

DOCUMENT NO.

DOCUMENT NAME ROOF STRUCTURE CALCULATION

ROOF STRUCTURE CALCULATION
FOR STEC2 (ALUMINUM WIRE BAR)
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ROOF STRUCTURE CALCULATION Cj REENERGY

GREENERGY (THAILAND) COMPANY LIMITED u -

PROJECT NAME STEC2 SOLAR ROOFTOP

DOCUMENT NO. -

DOCUMENT NAME ROOF STRUCTURE CALCULATION

Calculation Summary

No. Description Status
Before Reinforcement
1 Roof Structure PASS
2 Purlin Structure PASS
UHELUB)
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ROOF STRUCTURE CALCULATION ‘) REENERGY

GREENERGY (THAILAND) COMPANY LIMITED u

PROJECT NAME STEC2 SOLAR ROOFTOP

DOCUMENT NO. -

DOCUMENT NAME ROOF STRUCTURE CALCULATION

Design Criteria

- AC| 318M - 1999 :

- ANSI/AISC 360-16 :

- E.LT. Published

- TIS 15-2547 :
- TIS 20-2543 :
- TIS 24-2536 :
- TIS 95-2540 :
- TIS 1227-2539 :
- TIS 1228-2537 :
- TIS 1390-2539 :
- TIS 1479-2541 :
- TIS 1499-2541 :

- TIS 1735-2542 :

- E.L.T. Standard 1015-40 :
- E.I.T. Standard 1018-46 :

- DPT Standard 1311-50:

- DPT Standard 1571-62 :

- Ministerial Regulations No.6 (B.E.2527) issued under Building Control Act, B.E.2522

Design will be in accordance with the relevant Engineering Instistute of Thailand (EIT). It is intended Design codes listed

incorporate the lastest approved amendments.

Design Standards

- E.I.T. Standard 1008-38 :

Standard for Reinforced Concrete Building (Strength Method)
Standard for Hot-Rolled Steel Structure Building

Standard for Wind Load Calculation for Building Design

Wind Load Calculation and Building Response Standard

Building Code Requirement for Structural Concrete and Commentary
Specification for Structural Steel Buildings

Installation and Inspection Scaffolding Work Standard

Warehouse and Storage Structure Steel Design Guide

- Ministerial Regulations B.E.2550 : Capacity and Resistance of Building and Soil in Seismic Resistance Building, B.E.2550

Material Standards

Portland Cement

Round Reinforcing Bars

Deformed Reinforcing Bars

Steel Wire for Prestressed Concrete
Hot Rolled Structural Steel

Cold Formed Structural Steel

Steel Piles (Hot Rolled Steel)

Flat Bar for Steel Structures

Steel Plate for Built-Up Sections

Pipe Work

* The Year of issue of the slandards, shown in Buddhist Era (B.E.) ;
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ROOF STRUCTURE CALCULATION

GREENERGY (THAILAND) COMPANY LIMITED

() REENERGY

PROJECT NAME STEC2 SOLAR ROOFTOP

DOCUMENT NO. -

DOCUMENT NAME ROOF STRUCTURE CALCULATION

Buildings are designed to withdtand a combination of loads due to gravity and lateral loads. Gravity Loads are made up of
Permanent Dead Loads, Superimposed Dead Loads (SDL) and Non-Permanent Live Loads. Dead Loads (DL) and
Superimposed Dead Loads result from the weight of the building elements and finishes (e.g. Claddings Materials, Flooe
Finishes, Building Services, Self-Weight of Structural Element and etc.), Live Loads (LL) are from the type of occupancy (i.e.

Number of peaple, Shelving, Computers and etc.) and Wind and Earhtquake Loads are often collectively referred to as they

tend to act horizontally.

Dead Loads (DL)

Dead Load includes the self-weight of the structural floor system and underlying structural support framing. Structural toppings
over precast fllor systems are also included. Non-structural screeds and permanent partitions, etc. are categorised as

superimposed dead loads and defined below. Dead Loads are calculated for the structure based upon the proposed

construction materials.

3
- Unit weight of Reinforced Concrete 2,400  kg/m
3
- Unit weight of Reinforcement Steel 7,850 kg/m
- Unit weight of Structural Steel 7.850 kg/m3
- Unit weight of Soil 1800  kgim®
- Unit weight of Mirror 2500  kg/m
- PV Solar Installation Systems 15 kg/m2
Wind Load (WL)
Reference : Ministerial regulations B.E.2566 issued under Building Control Act. B.E. 2522
VUL IIaY
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ROOF STRUCTURE CALCULATION

GREENERGY (THAILAND) COMPANY LIMITED

() REENERGY

PROJECT NAME STEC2 SOLAR ROOFTQOP

DOCUMENT NO. L

DOCUMENT NAME ROOF STRUCTURE CALCULATION

4.3 Live Load (LL)

Reference : Ministerial regulations B.E.2566 issued under Building Control Act. B.E. 2522

Live Load includes aligravity loads not desctibed as dead or superimposed dead load and that are generally considered to be

transient or non-permanent (i.e. stored materials, movable partitions, equipments, furnitures and people).
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ROOF STRUCTURE CALCULATION 2 REENERGY

GREENERGY (THAILAND) COMPANY LIMITED u

PROJECT NAME STEC2 SOLAR ROOFTOP
DOCUMENT NO. -

DOCUMENT NAME ROOF STRUCTURE CALCULATION

Serviceabilily
5.1 Vertical Deflection Limits

Steel Structures deflection limits, adapted from IBC Table 1604.4

Reference : Design Guild 3, 2nd Edition, Serviceability Design Considerations for Steel Buildings

CONSTRUCTION LIVE SNOW OR DEAD + LIVE
WIND

Roof members:

Supporting plaster ceiling /360 1/ 360 11240

Supporting nonplaster ceiling 11240 17240 1/ 180

Not supporting ceiling 1/180 17180 1/120

Roof members supporting metal

roofing: 1/150 - 1/60

Floor Members 11360 - 171240

Exterior walls and interior

partitions:

With brittle finishes - 17240 -
With flexible finishes - 1/120 -
Secondary wall members

supporting metal siding - 1790 -

where, L = Length of Steel Structure Span

5%, Lateral Deflection Limits

DPT Standard 1311-50 recommend the total lateral deflection from gravity and wind ioad at the top of Building or Structure is H/500.

where, H =Height of Building or Structure

6 Solar Panel Load

Reference : Minimum Design Loads and Associated Criteria for Buildings and Other Structures, ASCE/SEI 7-16

4.17 SOLAR PANEL LOADS 2. The uniform and concentrated roof live loads specified in

4.17.1 Roof Loads at Solar Panels. Roof structures that Table 4.3-1 without the solar panel system present.
support solar panel systems shall be designed to resist each of

the following conditions: 4.17.2 Load Combination. Roof systems that provide support

for solar panel systems shall be designed for the load
1. The uniform and concentrated roof live loads specified in  combinations specified in Chapter 2.
Table 4.3-1 with the solar panel system dead loads.

EXCEPTION: The roof live load need not be applied to the area
covered by solar panels where the clear space between the panels
and the roof surface is 24 in. (610 mm) or less.

4.17.3 Open-Grid Roof Structures Supporting Solar
Panels. Structures with open-grid framing and no roof deck
or sheathing supporting solar panel systems shall be designed lo
support the uniform and concentrated roof live loads specified in
Table 4.3-1, except that the uniform roof live load shall be

permitted to be reduced to 12 psf (0.57 kN/m?).
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ROOF STRUCTURE CALCULATION G REENERGY

GREENERGY (THAILAND) COMPANY LIMITED u

PROJECT NAME STEC2 SOLAR ROOFTOP

DOCUMENT NO. -

DOCUMENT NAME ROOF STRUCTURE CALCULATION

Primary & Combination Load Cases
Design Code : AISC-ASD

Primary Load Cases

No. Name Type
1 DL - Self Weight Dead
2 DL - Metal Sheet + Purlin Dead
3 DL - M&E System Dead
4 DL - Solar Cell Dead
5 LR - Roof Live Load Live
6 WL (Down) - Wind Load (Downward) Wind
7 WL (Up) - Wind Load (Upward) wind
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ROOF STRUCTURE CALCULATION Cj REENERGY

GREENERGY (THAILAND) COMPANY LIMITED u

PROJECT NAME STEC2 SOLAR ROOFTOP

DOCUMENT NO. -

DOCUMENT NAME ROOF STRUCTURE CALCULATION

Comb. Combination L/C Name Primary Primary L/C Name Factor
101 DL+LR 1 DL - Self Weight 1.00
2 DL - Metal Sheet + Purin 1.00
3 DL - M&E System 1.00
4 DL - Solar Cell 1.00
5 LR - Roof Live Load 1.00
102 0.6DL+WL (Down) 1 DL - Self Weight 0.60
2 DL - Metal Sheet + Purlin 0.60
3 DL - M&E System 0.60
4 DL - Solar Cell 0.60
6 WL (Down) - Wind Load (Downward) 1.00
103 0.6DL+WL (Up) 1 DL - Self Weight 0.60
2 DL - Metal Sheet + Purlin 0.60
3 DL - M&E System 0.60
4 DL - Solar Cell 0.60
7 WL (Up) - Wind Load (Upward) 1.00
104 DL+0.75LR+0.75WL (Down) 1 DL - Self Weight 1.00
2 DL - Metal Sheet + Purlin 1.00
3 DL - M&E System 1.00
4 DL - Solar Cell 1.00
5 LR - Roof Live Load 0.75
6 WL {Down) - Wind Load (Downward) 0.75
105 DL+0.75LR+0.75WL (Up) 1 DL - Self Weight 1.00
2 DL - Metal Sheet + Purlin 1.00
3 DL - M&E System 1.00
4 DL - Solar Cell 1.00
5 LR - Roof Live Load 0.75
7 WL (Up) - Wind Load (Upward) 0.75
fiswad S Tnauna
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ROOF STRUCTURE CALCULATION Cj REENERGY

GREENERGY (THAILAND) COMPANY LIMITED V

PROJECT NAME STEC2 SOLAR ROOFTOP

DOCUMENT NO.

DOCUMENT NAME ROOF STRUCTURE CALCULATION

3D - MODEL

Entity Color Legend
Pipes. 132l
PIP60.5X32 [

Hisox150x7x10 [l
PIP4s 532 [l
pip7e. 3.2l

PIP139.8X4.5[]
PIP101.6X3.2[
PIP114.3x32 [l

&
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PROJECT NAME STEC2 SOLAR ROOFTOP

DOCUMENT NO. -

DOCUMENT NAME ROOF STRUCTURE CALCULATION

DL - METAL SHEET + PURLIN
- Metal Sheet + Purlin : 12 kg/sq.m.

7 Load 2

DL - M&E SYSTEM
- M&E System : 5 kg/sq.m.

. . ol :

& gosd
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ROOF STRUCTURE CALCULATION Cj REENERGY

GREENERGY (THAILAND) COMPANY LIMITED u

PROJECT NAME STEC2 SOLAR ROOFTOP

DOCUMENT NO. e

DOCUMENT NAME ROOF STRUCTURE CALCULATION

DL - SOLAR CELL
- Solar Cell : 15 kg/sq.m.

15

LR - ROOF LIVE LOAD
- Roof Live Load : 50 kg/sg.m.

Load 4

P
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ROOF STRUCTURE CALCULATION ('j REENERGY
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PROJECT NAME STEC2 SOLAR ROOFTQOP

DOCUMENT NO. -

DOCUMENT NAME ROOF STRUCTURE CALCULATION

WL (DOWN) - WIND LOAD (DOWNWARD)
- Wind Load (Down) : 80 x 3 / 45 = 5.33 kg/sq.m.

EX Load 6

WL (UP) - WIND LOAD (UPWARD)
- Wind Load (Up) : -80 x 3 /45 = -5.33 kg/sq.m.
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GREENERGY (THAILAND) COMPANY LIMITED u

PROJECT NAME STEC2 SOLAR ROOFTOP

DOCUMENT NO. -

DOCUMENT NAME ROOF STRUCTURE CALCULATION

Displacement

|5

Allowable Displacement : L/240=13000/240 = 5417 mm
Actual Displacment : 17.67 mm < 5417 mm
(Load Case 101 : DL+LR)
The Actual displacement are less than the allowable displacement | PASS |
fisewed 1aA Tnnuna

812629




ROOF STRUCTURE CALCULATION @ REENERGY

GREENERGY (THAILAND) COMPANY LIMITED u

PROJECT NAME STEC2 SOLAR ROOFTOP

DOCUMENT NO. -

DOCUMENT NAME ROOF STRUCTURE CALCULATION

Utilization Ratio

b

Maximum Ratio Location : Upper Member Sizing: Pipe @-89.1x3.2
Actual Maximum Ratio : 0.967 < 1.000
(Load Case 101: DL+LR)

The Actual ratio of all members are less than the allowable ratio (1.00) | PASS |

—
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CALCULATION OF PURLIN
STRUCTURE
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¥
REENERGY
PRELIMINARY CALCULATION REPORT () REENER
Purlin Design Calculation
Project Name : STEC2 Solar Rooftop Design by : Chanin Ong-inthasiri
Building Name : Aluminum Wire Bar No: ne.67539
1. Geometry Data 1.1 Criteria Properties
Simple Span Length 700 m. Allowable Bending Stress  Fb=0.60Fy= 1440 ksc.
Purlin Spacing ,S (@) 150 m. Allowable Shear Stress Fv=04Fy= 960  ksc.
Dead load - Metal Sheet + Puriin DL 10 Kg./m?
Dead load - M&E System DL 5 Kg/m?
Dead load - Solar PV System ,DL 15 Kg.m?
Live load - Roof ,LL 50 Kg./m’
Presure of Wind Load ,Pn 80 Kg./m2
Angle of Roof 3.0 Deg.
2. Calculation Gravity Loads on Purlin (Continuous Span, 3 Spans) Load Combination case
2.1 Summary Load (DL+H.L)xS = 1205 Kg/m 1. DL+LL
2.2 Wind Load ,S.2Pn.sinf/(1 4sin2f), WL = 125 Kg./m 2. DL+WL
Wy = 120.51cos3 = 1203 Kg/m Vy = 421.2 Kg. 3. DL+0.75LL+0.75WL
Wx = 120.51sin3 = 6.3 Kg./m Vx = 11.0 Kg.
Mx = Wylr210 = 589.7 Kg-m
My = WxlL*210 = - Kg.-m
Wx.LA2/40 = 7.7 Kag.-m { For Design Sag Rod at Mid Span)
Required 8x = Mx/Fb = 41.0 cm®
CASE1: DLHL 1205  kg/m Applied
CASE 2: DL+WL 58.0 kg./m
CASE 3: DL+0.75LL+0.75WL 111.2  kg/m
3. Define Steel Member
Use C 150x75x20x3.2
Steel Modulus of Elasticity, Es = 2,100,000 ksc. Yield Strength, Fy = 2400  ksc.
width, bf= 75 cm moment of inertia, k= 366.0 cm’
depth, d= 150 cm ly= 76.4 cm*
thick of web, tw= 032 cm section modulus, Sx = 48.9 cm®
thick of flange, f= 0.32 cm Sy= 15.3 cm’®
section area, Ax= 102t cm? radius of gyration, rx= 6.0 cm
weight, w= 8.01 kg/m
As the section modulus is more than the required section modulus, it passed.
4. Determine Bending and Shearing Stress
4.1 Actual Bending Stress fb= Mx/Sx + 2My/Sy = 1,306.9 ksc Unity Ratio = 0.908 <1.000 PASS
As the actual bending stress is less than the allowable bending stress, it passed.
4.2 Actual Shear Stress fu= V/AF + VylAw = 96.69 ksc
As the actual shear stress is less than the allowable shear stress, it passed.
5. Deflection Check
Allowable Deflection Aallow = L/180 = 3.89 cm.
Actual Deflecton D max = WyL"4/145Elx = 259 cm.
As the actual deflection is less than the allowable deflection, it passed.
*+ Therefore, the purlin shall be able to withstand the additional load safely. ***
From the purlin calculation above, the purlin can installation solar system safely.
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Calculation Summary

1.

No. Description Status
Before Reinforcement
1 Roof Structure PASS
2 Purfin Structure PASS
NHIELUR :

j = dll = '3 [ k2 [ =2 a
Tunsifunislss@uiediamziannudaneeddaseaimasni aenasun
wzdauaadtanaireenfiul Tasein 4w winiu Gadlednlasiaindauau
s 141 §1uen HAuailAd uiauss Wleewa
TumAwsiiadnlanghafufanusuysaflldRansunaananudizaidams

as :’/ A s (] !
safudedasanismsutlannudemeiinsanuuasyfudlgelder luanwareu
flunsludouau el

= o= ya ldl 1 =
el ldRansnussidunannanusuauing
MAATIEUR IARATUNEAAINAERUFNNEIINTIR 11U auwTg

o d’,v o ¥ PN Yas ] Z’/ o W e ° J d' < <l

samsAuniidaiaadayauuuilafumingu 6aldldinsdr e inaaziann

o ﬂ’, a =l el s 2 a 1 2 o
Farh an1slrduenatinnaw dsuulasnisuas winlasaieaieliaenadasiuny

fisewedd |&a Tniuna
d812629




ROOF STRUCTURE CALCULATION ‘ REENERGY

THE PERFECT GREEN ENERGY SOLUTION
GREENERGY (THAILAND) COMPANY LIMITED v

PROJECT NAME STEC2 SOLAR ROOFTOP

DOCUMENT NO. -

DOCUMENT NAME ROOF STRUCTURE CALCULATION

Design Criteria

Design will be in accordance with the relevant Engineering Instistute of Thailand (EIT). It is intended Design codes listed incorporate

the lastest approved amendments.

Design Standards

- E.LT. Standard 1008-38 : Standard for Reinforced Concrete Building (Strength Method)

- E.LT. Standard 1015-40 : Standard for Hot-Rolled Steel Structure Building

- E.L.T. Standard 1018-46 : Standard for Wind Load Calculation for Building Design

- DPT Standard 1311-50 : Wind Load Calculation and Building Response Standard

- ACI 318M - 1999 : Building Code Requirement for Structural Concrete and Commentary
- ANSI/ AISC 360-16 : Specification for Structural Steel Buildings

- DPT Standard 1571-62 : Installation and inspection Scaffolding Work Standard

- E.LT. Published Warehouse and Storage Structure Steet Design Guide

- Ministerial Regulations No.6 (B.E.2527) issued under Building Control Act, B.E.2522

- Ministerial Regulations B.E.2550 : Capacity and Resistance of Building and Soil in Seismic Resistance Building, B.E.2550

Material Standards

- TIS 15-2547 : Portland Cement
- TIS 20-2543 : Round Reinforcing Bars
- TIS 24-2536 : Deformed Reinforcing Bars
- TIS 95-2540 : Steel Wire for Prestressed Concrete
- TIS 1227-2539 : Hot Rolled Structural Steel
- TIS 1228-2537 : Cold Formed Structural Steel
- TIS 1390-2539 : Steel Piles (Hot Rolled Steel)
- TIS 1479-2541 : Flat Bar for Steel Structures
- TIS 1499-2541 : Steel Plate for Built-Up Sections
- TIS 1735-2542 : Pipe Work
* The Year of issue of the slandards, shown in Buddhist Era (B.E.}
ﬁ‘
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Buildings are designed to withdtand a combination of loads due to gravity and lateral loads. Gravity Loads are made up of Permanent

Dead Loads, Superimposed Dead Loads (SDL) and Non-Permanent Live Loads. Dead Loads (DL) and Superimposed Dead Loads

result from the weight of the building elements and finishes (e.g. Claddings Materials, Flooe Finishes, Building Services, Self-Weight of

Structural Element and etc.), Live Loads (LL) are from the type of occupancy (i.e. Number of people, Shelving, Computers and efc.)

and Wind and Earhtquake Loads are often collectively referred to as they tend to act horizontally.

Dead Loads (DL)

Dead Load includes the self-weight of the structural floor system and underlying structural support framing. Structural toppings over

precast fllor systems are also included. Non-structural screeds and permanent partitions, etc. are categorised as superimposed dead

loads and defined below. Dead Loads are calculated for the structure based upon the proposed construction materials.

- Unit weight of Reinforced Concrete 2,400 kg/m3
- Unit weight of Reinforcement Steel 7.850 kg/m3
- Unit weight of Structural Steel 7,850 kg/m3
- Unit weight of Soil 1800  kg/m
- Unit weight of Mirror 2500  kg/m®
- PV Solar Installation Systems 15 kg/m2
Reference : Ministerial regulations B.E.2566 issued under Building Control Act. B.E. 2522
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Live Load (LL)
Live Load includes allgravity loads not desctibed as dead or superimposed dead load and that are generally considered to be
transient or non-permanent (i.e. stored materials, movable partitions, equipments, furnitures and pecple).
Reference : Ministerial regulations B.E.2566 issued under Building Control Act. B.E. 2622
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- Serviceability

- Vertical Deflection Limits

Steel Structures deflection limits, adapted from IBC Table 1604.4

Reference : Design Guild 3, 2nd Edition, Serviceability Design Considerations for Steel Buildings

CONSTRUCTION LIVE SNOW OR DEAD + LIVE
WIND

Roof members:

Supporting plaster ceiling 1/ 360 /360 1/240

Supporting nonplaster ceiling 17240 1/240 1/180

Not supporting ceiling 1/180 17180 1/120

Roof members supporting metal

roofing: 1/150 - 1/60

Floor Members 17360 - 11240

Exterior walls and interior

partitions:

With brittle finishes - 1/ 240 -

Wwith flexible finishes - 17120 -

Secondary wall members

supporting metal siding - 1/90 -

where, L = Length of Steel Structure Span

Lateral Deflection Limits

where, H =Height of Building or Structure

Solar Panel Load

4.17 SOLAR PANEL LOADS

4.17.1 Roof Loads at Solar Panels. Roof structures that
support solar panel systems shall be designed to resist each of
the following conditions:

1. The uniform and concentrated roof live loads specified in
Table 4.3-1 with the solar panel system dead loads.

EXCEPTION: The roof live load need not be applied to the area
covered by solar panels where the clear space between the panels
and the roof surface is 24 in. (610 mm) or less.

DPT Standard 1311-50 recommend the total lateral deflection from gravity and wind load at the top of Building or Structure is H/500.

Reference : Minimum Design Loads and Associated Criteria for Buildings and Other Structures, ASCE/SEI 7-16

2. The uniform and concentrated roof live loads specified in
Table 4.3-1 without the solar panel system present.

4.17.2 Load Combination. Roof systems that provide support
for solar panel systems shall be designed for the load
combinations specified in Chapter 2.

4.17.3 Open-Grid Roof Structures Supporting Solar
Panels. Structures with open-grid framing and no roof deck
or sheathing supporting solar panel systems shall be designed to
support the uniform and concentrated roof live loads specified in
Table 4.3-1, except that the uniform roof live load shall be

permitted to be reduced to 12 psf (0.57 kN/m?).
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Primary & Combination Load Cases
Design Code : AISC-ASD

Primary Load Cases

1 DL - Self Weight Dead
2 DL - Metal Sheet + Purlin Dead
3 DL - M&E System Dead
4 DL - Solar Cell Dead
5 LR - Roof Live Load Live
6 WL (Down) - Wind Load (Downward) Wind
7 WL (Up) - Wind Load (Upward) Wind
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Combination Load Cases

Combination L/C Nane

Primary

Primary L/C Name

Factor

101 DL+LR 1 DL - Self Weight
2 DL - Metal Sheet + Purlin 1.00
3 DL - M&E System 1.00
4 DL - Solar Cell 1.00
5 LR - Roof Live Load 1.00
102 0.6DL+WL (Down) 1 DL - Self Weight 0.60
2 DL - Metal Sheet + Purlin 0.60
3 DL - M&E System 0.60
4 DL - Solar Cell 0.60
6 WL (Down) - Wind Load {Downward) 1.00
103 0.6DL+WL (Up) 1 DL - Self Weight 0.60
2 DL - Metal Sheet + Purlin 0.60
3 DL - M&E System 0.60
4 DL - Solar Cell 0.60
7 WL (Up) - Wind Load (Upward) 1.00
104 DL+0.75LR+0.75WL (Down) 1 DL - Self Weight 1.00
2 DL - Metal Sheet + Purlin 1.00
3 DL - M&E System 1.00
4 DL - Solar Cell 1.00
5 LR - Roof Live Load 0.75
6 WL (Down) - Wind Load (Downward) 0.75
105 DL+0.75LR+0.75WL (Up) 1 DL - Self Weight 1.00
2 DL - Metal Sheet + Purlin 1.00
3 DL - M&E System 1.00
4 DL - Solar Cell 1.00
5 LR - Roof Live Load 0.75
7 WL (Up) - Wind Load (Upward) 0.75
fisnad e Tnuns
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3D - MODEL

Entity Colar Legend

H200x200x8x12 Il

PIP114.3%4.5 [l
PIP76.3x3.2 [l

PIP76.3x3.2 [l
H175X175X7.5X11 [l
PIP165.2x4.5 [l
FIP76.303.2 [
PIP46.6x3.2 [l
PiPtes2xsofll |
Pigs.axi2ll
PIP165.2x7.1 [l
PIiP101.6X32[ | |
H150X150x7x10 [l
PIP76.3x3.2 [l
PIP114.3%4.5 [l

b

DL - SELF WEIGHT
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DL - METAL SHEET + PURLIN
- Metal Sheet + Purlin : 15 kg/sq.m.

b

Load 2

DL - M&E SYSTEM
- M&E System : 5 kg/sq.m.
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DL - SOLAR CELL
- Solar Cell : 15 kg/sq.m.

z Load 4

LR - ROOF LIVE LOAD
- Roof Live Load : 50 kg/sq.m.

'l
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WL (DOWN) - WIND LOAD (DOWNWARD)
- Wind Load (Down) : 80 x 3 /45 = 5,33 kg/sq.m.

b

WL (UP) - WIND LOAD (UPWARD)
- Wind Load (Up) : -80 x 3/45 =-5.33 kg/sq.m.

Load &
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Displacement

&

Allowable Displacement : L/240= 21000/240 = 8750 mm

Actual Displacment : 256522 mm < 8750 mm
(Load Case 101 : DL+LR )

The Actual displacement are less than the allowable displacement | PASS |
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Utilization Ratio

%

Maximum Ratio Location : Diagonal Member Sizing:  Pipe @-101.6x3.2mm.
Actual Maximum Ratio : 0.973 < 1.000
(Load Case 101: DL+LR)

The Actual ratio of all members are less than the allowable ratio (1.00) [ PAss |

i
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CALCULATION OF PURLIN STRUCTURE
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PRELIMINARY CALCULATION REPORT C} REENERGY
Purlin Design Calculation
Project Name : STEC2 Solar Rooftop Design by : Chanin Ong-inthasiri
Building Name : Aluminum Wire-Rod (Span 8 m.) No: n8.67539
1. Geometry Data 1.1 Criteria Properties
Simple Span Length 8.00 m. Allowable Bending Stress  Fb=0.65Fy= 1560  ksc.
Purin Spacing .S (@) 150 m. Allowable Shear Stress Fv=04Fy= 960  ksc.
Dead load - Metal Sheet + Purlin ,DL 11 Kg/m?
Dead load - M&E System ,DL 5  KgJm?
Dead load - Solar PV System ,DL 15 KgJm®
Live foad - Roof ,LL 50  Kg/m’
Presure of Wind Load ,Pn 80 Kg./m2
Angle of Roof 3.0 Deg.
2. Calculation Gravity Loads on Purlin (Simple Span) Load Combination case
2.4 Summary Load (DL+LL)xS = 1218 Kg/m 1. DL+HL
2.2 Wind Load ,S.2Pn.sinf/(1-+sin’), WL = 125 Kg./m 2. DL+WL
Wy = 121.77 cos3 = 1216  Kg/m Vy = 486.4 Kg. 3. DL+0.75LL+0.75WL
Wx = 121.77sin3 = 6.4 Kg./m Vx = 127 Kg.
Mx = Wyl*28 = 08728 Kg-m
My = WxlL"2/8 = - Kg.-m
Wx.L*2/32 127 Kg.-m { For Design Sag Rod at Mid Span)
Requied Sx = Mx/Fb = 624 cm’
CASE 1: DL+LL 1218  kg./m Applied
CASE 2: DL+WL 59.3 kg./m
CASE 3: DL+0.75LL+0.75WL 1124 kg./m
3. Define Steel Member
Use C 200x75x20x3.2
Steel Modulus of Elasticity, Es = 2,100,000 ksc. Yield Strength, Fy = 2400  ksc.
width, bf = 75 om momentof inertia, x=  716.0 em’
depth, d= 200 cm ly= 841 cm’
thick of web, tw= 032 cm section modulus, Sx= 71.6 om®
thick of flange, 1 = 032 om sy= 15.8 om’
section area, Ax= 1181 cm? radius of gyration, <= 7.8 cm
weight, w= 9.27 kg/m
As the section modulus is more than the required section modulus, it passed.
4. Determine Bending and Shearing Stress
4.1 Actual Bending Stress b= Mx/Sx + 2My/Sy = 1,520.0 ksc Unity Ratio = 0.974 <1.000 PASS
As the actual bending stress is less than the allowable bending stress, it passed.
4.2 Actual Shear Stress fv= /AT + Vy/Aw = 84.32 ksc
As the actual shear stress is less than the allowable shear stress, it passed.
5. Deflection Check
Allowable Deflection Aagllow = L/180 = 4.44 cm.
Actual Deflecton D max = 5SWylL"4/384Eix = 431 cm.
As the actual deflection is less than the allowable deflection, it passed.
#* Therefore, the purlin shall be able to withstand the additional load safely. **
From the purlin calculation above, the purlin can installation solar system safely.
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PRELIMINARY CALCULATION REPORT

Purlin Design Calculation

Project Name :
Building Name :

1. Geometry Data
Simple Span Length
Puriin Spacing ,S (@)
Dead load - Metal Sheet

STEC2
ALUMINUM WIRE BAR

+Purin ,DL

Dead load - M&E System ,DL
Dead load - Solar PV System ,DL

Live load - Roof ,LL

Presure of Wind Load ,Pn

Angle of Roof

2. Calculation Gravity Loads on Purlin
2.1 Summary Load (DLH.L)xS

2.2 Wind Load ,
Wy =
Wx =
Mx =
My =

Required Sx

CASE 1: DLHL
CASE 2: DL+WL

S.2Pn.sinfi(1+sin), WL
120.77 cos3

120.77 sin3

Wy.LA2/10

Wx.LA2/10

Wx.LA2/40

Mx/Fb

CASE 3: DL+0.75LL+0.75WL

3. Define Steel Member

Use C 150x75x25x3.2

Steel Modulus of Elasticity, Es =

width, bf=
depth, d=

thick of web, tw=

thick

of flange, tf=

section area, Ax=

2,100,000

() REENERGY

Design by : Chanin Ong-inthasiri

No: n8.67539

1.1 Criteria Properties

Allowable Bending Stress  Fb = 0.65Fy =
Fv=04Fy= 960  ksc.

Allowable Shear Stress

700 m.
1.50 m.
11 Kg/m’
5  Kg/m?
15  KgJm?
50  Kg.m?
80 Kg./m2
3.0 Deg.
Span, 3 Spans)

(Continuous

ksc.
cm
cm
cm
cm
cm

120.8  Kg./m

125  Kg/m
1206 Kg./m Vy =
6.3 Kg./m Vx =
591.0  Kg.-m

3.0  Kg-m

- Ka.-m ( For Design Sag Rod at Mid Span)

379 om’
1208  kg./m Applied
58.3  kg./m
1114 kg/m

Yield Strength, Fy =
moment of inertia, Ix =
ly=

section modulus, Sx =
Sy=

radius of gyration, rx=
weight, w =

As the section modulus is more than the required section modulus, it passed.

4, Determine Bending and Shearing Stress

4.1 Actual Bending Stress

fb= Mx/Sx + 2My/Sy

= 1,539.8 ksc

As the actual bending stress is less than the allowable bending stress, it passed.

4.2 Actual Shear Stress

fu= VxIAF + Vy/Aw

= 101.93 ksc

As the actual shear stress is less than the allowable shear stress, it passed.

5. Deflection Check

Allowable Deflection

Actual Deflecton

Aallow = /180

D max = WyL*4/185EIx
As the actual deflection is less than the allowable deflection, it passed.

*+ Therefore, the purlin shall be able to withstand the additional load safely. **

= 3.89 cm.
= 1.99 cm.

Page 1

4221 Kg.
2.1 Kg.

2400 ksc.

375.0 em’
83.6 cm’
50.0 cm’
17.3 cm®

6.0 cm

8.27 kg/m

Unity Ratio

1560  ksc.

Load Combunation case
1.DL+LL

2. DL+WL

3. DL+0.75LL+0.75WL

099 <1.00  PASS
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Purlin Design Calculation

Project Name : STEC2 Design by : Chanin Ong-inthasiri
Building Name : ALUMINIUM WIRE-ROD No: nu.67539
1. Geometry Data 1.1 Criteria Properties
Simple Span Length 700 m Allowable Bending Stress Fb = 0.65Fy =
Purin Spacing .S (@) 1.50 m. Allowable Shear Stress
Dead load - Metal Sheet + Purlin DL 1 Kgm?
Dead load - M&E System ,DL 5  Kag/m’
Dead load - Solar PV System ,DL 15  Kg./m?
Live load - Roof ,LL 50 KgJm?
Presure of Wind Load ,Pn 80 Kg/m2
Angle of Roof 3.0 Deg.
2. Calculation Gravity Loads on Purlin (Simple Span)
2.1 Summary Load (DL+LL)xS = 1218 Kg/m
2.9 Wind Load ,8.2Pn.sinf/(1+sin), WL = 12.5 Kg./m
Wy = 121.77 cos3 = 1216 Kg/m Vy = 4256 Kg.
Wx = 121.77sin3 = 6.4 Kg./m Wx = 22.3 Kg.
Mx = Wyl"2/8 = 7448 Kg-m
My = WxlL"2/8 = 39.0 Kg-m
Wx.LA2/32 = - Kg.-m { For Design Sag Rod at Mid Span)
Required Sx = Mx/Fb = 417 om’
CASE 1: DLHL 1218 kg/m Applied
CASE 2: DL+WL 59.3  kg/m
CASE 3: DL+0.75LL+0.75WL 1124 kg./m

3. Define Steel Member
Use C 200x75x20x3.2
Steel Modulus of Elasticity, Es =

2,100,000  ksc. Yield Strength, Fy =

width, bf= 75 cm moment of inertia, Ix=

depth, d= 200 cm ly =

thick of web, tw = 032 cm section modulus, Sx =
thick of flange, tf= 0.32 cm Sy=
section area, Ax= 11.81  om’ radius of gyration, x=
weight, w=

As the section modulus is more than the required section modulus, it passed.

4. Determine Bending and Shearing Stress
4.1 Actual Bending Stress fb= Mx/Sx + 2My/Sy = 15341 ksc
As the actual bending stress is less than the allowable bending stress, it passed.
4.2 Actual Shear Stress fv= Vx/Af + Vy/Aw = 78.86 ksc
As the actual shear stress is less than the allowable shear stress, it passed.

5. Deflection Check
Allowable Deflection Aallow = L/180 3.89 cm.

Actual Deflecton D max = SWyL*4/384EIx = 2.53 cm.
As the actual deflection is less than the allowable deflection, it passed.

* Therefore, the purlin shall be able to withstand the additional load safely. ™

Page 1

PERFECT GREEN ENERGY SOLUTION

() REENERGY
\

2400 ksc.
716.0 cm*
84.1 cm’
716 cm’
15.8 cm’
7.8 cm
9.27 kg/m

Unity Ratio -

1560  ksc.
Fv=04Fy= 960  ksc.

Load Combunation case
1. DLHL

2. DL+WL

3. DL+0.75LL+0.75WL

0.98 <1.00  PASS

fisswad 18 Tniauna
a812629




DESIGN CALCULATION OF WALKWAY STRUCTURE

©@REENERGY
GREENERGY (THAILAND) COMPANY LIMITED
PROJECT NAME
DOCUMENT NO. .
DOCUMENT NAME DESIGN CALCULATION OF WALKWAY STRUCTURE
DESIGN CALCULATION OF
WALKWAY STRUCTURE

g

Aisewasd 1da Tnuna
#812629




DESIGN CALCULATION OF WALKWAY STRUCTURE

PROJECT NAME
DOCUMENT NO.

DOCUMENT NAME

GREENERGY

GREENERGY (THAILAND) COMPANY LIMITED

POWER INNOVYATED

STEC2

DESIGN CALCULATION OF WALKWAY STRUCTURE

TEBLE OF CONTENTS

CONTENTS

1. DESIGN CRITERIA
1.1 Design standards
1.2 Laws
1.3 Material standards
1.4 Design load and load combination
1.5 Serviceability
1.6 Solar panel load

2. STEEL STRUCTURE
2.1 Structural model and loading input data
2.2 Load cases details
2.3 Structural analysis results

3. DESIGN BASE PLATE

4. DESIGN PURLIN

PAGE

O OO N = A

10
10
5
18

22

36

g

fistned 1&A TNUNA
d812629




DESIGN CALCULATION OF WALKWAY STRUCTURE

@REENERGY
GREENERGY (THAILAND) COMPANY LIMITED e
PROJECT NAME STEC2
DOCUMENT NO. -
DOCUMENT NAME DESIGN CALCULATION OF WALKWAY STRUCTURE
CALCULATION SUMMARY
No. Description Status

1 STEEL STRUCTURE PASS

2 BASE PLATE PASS

3 PURLIN PASS
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. DESIGN CRITERIA
Design will be in accordance with the relevant Engineer Institute of Thailand (EIT). It is intended Design
codes listed incorporate the latest approved amendments.

1.1 Design standards
Reinforced concrete structure
o ACI 318-05 : Building code requirements for structural concrete
o ACI 318M-05 : Building code requirements for structure concrete and commentary
o E.LT. Standard 1008-38 : Standard for reinforced concrete building (Strength Method)
- Steel Structure
o AISC 360-05 : Specification for structural steel buildings
o E.LT. Standard 1015-40 : Standard for hot-rolled steel structure building
o AISC LRFD : Load and resistance factor design specification for structural steel building
- E.LT. Standard 1018-46 : Standard for wind load calculation for building design
- DPT Standard 1311-50 : Wind load calculation and building response standard
- DPT Standard 1571-62 : Installation and Inspection scaffolding work standard
- E.LT. Published : Warehouse and Storage structure steel design guide

1.2 Laws
- Ministerial Regulations prescribing building structure design, B.E.2566
- Ministerial Regulations B.E.2550 : Capacity and Resistance of Building and Soil in Seismic
Resistance, B.E.2550

1.3 Material standard
- TIS 231-2560 : Ready-mixed concrete
Compressive strength of concrete at 28 days be cylinder test shall ne as following

o Lean concrete ; 100 ksc
o Building and structure : 240 ksc

- TIS 20-2559 : Round reinforcing bars

o Round reinforcing bar : fy = 2,400 ksc
- TIS 24-2559 : Deformed reinforcing bars
o Deformed reinforcing bar : fy = 4,000 ksc
- TIS 1227-2558 : Hot rolled structural steel sections
o For H-shape, Angle and channel ; TIS 1227-2558 SS400 (fy = 2,400 ksc)
- TIS 107-2561 : Carbon steel tubes for general structure
o ForPipe : TIS 107-2561 STK400 (fy = 2,400 ksc)
o For Square and Rectangle : TIS 107-2561 STKR400 (fy = 2,400 ksc)
fiszwed 1Ea TRLuNG
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- TIS 1479-2558 : Hot rolled flat steel for general structure
o For Hot rolled thick/thin steel plate TIS 1499-2563 SS400

- TIS 1228-2561 : Cold-formed structural steel sections for general structure
o For Lip channel section : TIS 1228-2561 SSCS400

- TIS 396-2549 : Precast prestressed concrete piles
o Forl-shape : TIS 396-2549 (I-shaped section)

- ASTM A325 : Anchor bolt

1.4 Design load and load combination

Buildings are designed to withstand a combination of loads due to gravity and lateral loads. Gravity
Loads are made up of Permanent dead loads, Superimposed dead loads (SDL) and Non Permanent
Live loads. Dead loads (DL) and Superimposed dead loads result from the weight of the building
elements, finishes (e.g. Claddings materials, Floor finished, Building services, Self-weight of structural
element and etc.), Live loads (LL) are form the type of occupancy (i.e. Number of people,

Shelving, Computers and etc.) and Wind and Earthquake loads are often collectively referred to as
they tend to act horizontally.

1.4.1 Dead loads (DL)
Dead load includes the self-weight of the structural floor system and underlying structural
support. Structural toppings over precast floor systems are also included. Non-structural
screeds and permanent partitions, etc. are categorized as superimposed dead loads and
defined below. Dead loads are calculated for the structure based upon the proposed
construction materials.

Construction materials
Type of material Unit weight (kg/m?)
Reinforced concrete 2,400
Reinforcement bar 7,850
Structural steel 7,850
Soil 1,800
Coarse aggregate 1,600
Roof
Type of material Weight (kg/m?)
Metal sheet and purlin 10
Mechanical&Electrical system 5-10
Solar panel 12-15
Wall
Type of material Weight (kg/m?)
Cement block wall with plaster 120-150
Brick wall with plaster 180-200
Lightweight block with plaster 90-100
Plywood, Gypsum,wooed wall 30-50 - Pl
fizzwaf 1@d Tniuna
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1.4.2 Live loads (LL)
Live load includes all gravity loads not described as dead or superimposed dead load and that
are generally considered to be transient or non-permanent (i.e. stored materials, movable
partitions, equipment, furniture and people).

Ref. : Ministerial Regulations prescribing building structure design, B.E.2566
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1.4.3 Wind loads (WL)
Ref. : Ministerial Regulations prescribing building structure design, B.E.2566
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Ref. : ASCE 7-16: Minimum design loads and associates criteria for buildings
and other structure

ASCE : ts9auuuu static finssidmndueias
p = 0.00473 CsV2

b4
p = ussaunsziiaImInfuetns (kg/m?)

Cs = Shape coefficient
V = anuiaay (km/hr)
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1.4.4 Load combination
Loading combination for “Strength design” (ACI 318-14)

U = Ultimate load
DL = Deadload
LL = Liveload
WL = Windload

Load combination

1.4DL

1.2DL+1.6LL
1.2DL+1.0LL
1.2DL+0.8WL
1.2DL+1.0LL+1.6WL
0.9DL+1.6WL

cCccccc
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1.5 Serviceability
1.5.1 Beam deflection

- Vertical deflection limits
Ref. : Design guild 3, 2n edition, Serviceability design considerations for steel buildings

Construction Live | Snow or Wind | Dead + Live

Roof members :

Supporting plaster ceiling /360 | /360 /240

Supporting nonplaster ceiling /240 | /240 U180

Not supporting ceiling /180 | 1180 /120
Roof members supporting metal
Roofing : V150 | - /60
Floor members /360 | - /240
Exterior walls and interior partitions :

With brittle finishes - U240 -

With flexible finishes - /120 ”

Secondary wall members

Supporting metal siding - /90 -

Where, | = Length of steel structure span

Ref. : ACI 318-05 Building code requirements for structural concrete and commentary
Maximum permissible computed deflection

Type of member

Deflection to be considered

Deflection limitation

Flat roofs supporting or attached to
nonstructural elements likely to be
damaged by large deflections

Immediate deflection due to
live load

(/180

Floors not supporting or attached to
nonstructural element likely to be
damaged by large deflection

Immediate deflection due to
live load

(/360

Roof or floor construction or
attached to nonstructural element
likely to be damaged by large
deflections

Roof or floor construction supporting
or aftached to nonstructural elements
not likely to be damaged by large

deflections

That part of the total deflection
occurring after attachment of
nonstructural element (sum of
the long-term deflection due to
all sustained loads and the
immediate deflection due to
any additional live load)

1/480

/240

Where L = Length of steel structure span

sl
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1.6

- Lateral deflection limits
DPT Standard 1311-50 recommend the total lateral deflection from lateral force

At the top of building or structure is H/500

Where, H = Height of building or structure

Solar panel load
Ref. : Minimum design loads and associated criteria for buildings and other structure

ASCE/SEI 7-16
4.17 SOLAR PANEL LOADS

4.17.1 Roof loads at solar panels. Roof structure that support solar panel system shall be design to
resist each of the following conditions :
(1) The uniform and concentrated roof live load specified in Table 4.3-1 with the solar panel system

dead load.
EXCEPTION : The roof live load need not be applied to the area covered by solar panels where
the clear space between the panels and the roof surface is 24 in. (610 mm) or less.

(2) The uniform and concentrated roof live loads specified in Table 4.3-1 without the solar panel

system present.

4.17.2 Load combination. Roof systems that provide support for solar pane! systems shall be
design for the load combinations specified in chapter 2.

4.17.3 Open-Grid Roof structures supporting solar panels. Structures with open-grid framing and no
roof deck or sheathing supporting solar panel systems shall be designed to support the uniform and
concentrated roof live load shall be permitted to be reduced to 12 psf (0.57 kN/m?).

==
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2. STEEL STRUCTURE

2.1 Structural model and loading input data

Entity Color Legend
TUB1001003.2 Il
RHS100x50x3.2 [l
Default Plate Color [
Default Solid Color [l

Structure geometry

<
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el m-m
i 595, : “’ ”“EE_, % 69
) g D e 25 ] :
By, f ] |
b P g pe
by : ﬁﬁ?‘&; T ) dr
- ” v -
- ]
(]
Node number
Loading input data
No Load Span (m) | Applied Load (kg/m)
1 Self Weight - -
2 Purlin + Metal Sheet 1 8.25
3 Solar Cell 1 13
4 Live Load 1 30
5 Wind Load (X) - 6
6 Wind Load (UP) 1 15
- DL-Self weight

L=
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- DL - Purlin + Metal Sheet = 8.25 kg/m

DL - Solar Cell = 13 kg/m

g
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- LL-Live Load = 30 kg/m

WL - Wind Load (X)

i
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WL - Wind Load (Up) = 15 kg/m

>
N
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2.2 Load cases details
(AISC-LRFD)

Primary load cases

Basic Load Cases

Primary Load Cases

Number Name
1 DL - SELFWEIGHT Dead
DL - PURLIN+METAL
2 SHEET Dead
3 DL- SOLAR CELL | Dead
4 LL - LIVE LOAD Live
| WL - WIND LOAD )
5 X Wind
E WL - WIND LOAD ==l

(Up)

Type

sl
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- Combination load cases

Combination Load Cases

Comb. Combination L/C Name Primary Primary L/C Name
1 DL - SELFWEIGHT
COMB - 1.4 DEAD + 1.4 DEAD +
4 1.4 DEAD 2 DL - PURLIN+METAL SHEET
3 DL - SOLAR CELL

[y

DL - SELFWEIGHT

- PU + AL
" COMB - 1.2 DEAD + 1.2 DEAD + B DL - PURLIN+METAL SHEET
1.2 DEAD + 1.6 LIVE : e
4 LL - LIVE LOAD
1 DL - SELFWEIGHT
- PURLIN+METAL
3 COMB - 1.2 DEAD + 1.2 DEAD + B DL - PURLIN SHEET
1.2 DEAD + 1 LIVE ; e ———
4 LL - LIVE LOAD
1 DL - SELFWEIGHT
2 . DL- METAL SHEET
b COMSB - 1.2 DEAD + 1.2 DEAD + PURLIN+METAL S
1.2 DEAD + 0.8 WIND (1) . S
5 WL - WIND LOAD (X)
1 DL - SELFWEIGHT
4 | COMB-12DEAD + 12 DEAD + 2 DL - PURLIN+METAL SHEET
- 2DEACEC-SHIRDIA 3 DL - SOLAR CELL
6 WL - WIND LOAD (UP)
1 i DL - SELFWEIGHT
2 DL - PURLIN+METAL SHEET
COMB - 1.2 DEAD + 1.2 DEAD +
12 1.2 DEAD + 1 LIVE + 1.6 WIND 3 5\ 3SGAR GELL:
(1)
4 LL - LIVE LOAD
I
5 ! WL - WIND LOAD (X)

Factor

1.400
1.400
1.400
1.200
1.200
1.200
1.600
1.200
1.200
1.200
1.000
1.200
1.200
1.200
0.800
1.200
1.200
1.200

0.800

1.200
1.200
1.200
1,000

1.600
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Combination Load Cases Cont...

f Comb. Combination L/C Name Primary | Primary L/C Name ' Factor
|
i 1 ! DL - SELFWEIGHT 1.200
2 DL - PURLIN+METAL SHEET 1.200
COMB - 1.2 DEAD + 1.2 DEAD +
13 . 1.2 DEAD + 1 LIVE + 1.6 WIND 3 DL - SOLAR CELL 1.200
- (2)
4 LL - LIVE LOAD 1.000
6 1 WL - WIND LOAD (UP) 1.600
1 DL - SELFWEIGHT 0.900
» COMB - 0.9 DEAD + 0.9 DEAD + 2 DL - PURLIN+METAL SHEET 0.900
0.9 DEAD + 1.6 WIND (1) 3 DL - SOLAR CELL 0.900
5 WL - WIND LOAD (X) 1.600
1 DL - SELFWEIGHT 0.900
. COMB - 0.9 DEAD + 0.9 DEAD + 2 DL - PURLIN+METAL SHEET 0.900
0.9 DEAD + 1.6 WIND (2) 3 DL - SOLAR CELL 0.900
6 WL - WIND LOAD (UP) 1.600
1 DL - SELFWEIGHT 0.900
COMB - 0.9 DEAD + 0.9 DEAD +
16 0.9 DEAD 2 Dt - PURLIN+METAL SHEET 0.900
3 DL - SOLAR CELL 0.900
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2.3 Structural analysis results

- Reaction summary

Horizontal| Vertical |Horizontal Moment
Node L/iC FX FY FZ MX MY mMZ |
(kg) (kg) (kg) (kgcm) | (kgem) | (kg'cm)
Max FX 1 8:COMB-1.21[ 13.327| 417.275 7.142 | -29.3E+3 | 830.863 | -903.322
Min FX 67 | 12.COMB-1.2| -f19.700| 405.297 13.384 | -19.4E+3 | -1.44E+3 | 11.4E+3
Max FY 51 | 8:COMB-1.21 -1.266 | 681.947 7.527 | -34.9E+3 | -833.849 | 102.506
Min FY 51 | 6:WL-WINDL 0.196 | -102.596 1331 | 6.18E+3| 147507 | -15.933
Max FZ 67 | 14:COMB-0.9| -113.927 | 225.681 16.686 | -5.79E+3 | -1.06E+3 | 11.1E+3
Min FZ 1 12.COMB-1.2 | -97.927| 278.655| -24.638| -26.9E+3 | -132.006 | 9.97E+3
Max MX 35 | 6:WL-WINDL 0.000 | -100.743 0.136 | 6.61E+3 -0.001 -0.002
Min MX 35 | 8:COMB-1.21 -0.000 | 669.829 0.768 | -37.4E+3 0.007 0.010
Max MY 19 | 8:COMB-1.21 1.266 | 681.944 7.526 | -34.9E+3 | 833.828 | -102.483
Min MY 67 | 12:cOMB-1.2| -119.700 | 405.207 13.384 | -10.4E+3 | -1.44E+3 | 11.4E+3
Max MZ 67 | 122COMB-1.2| -119.700 | 405.297 13.384 | -19.4E+3 | -1.44E+3 | 11.4E+3
Min MZ 1 8:COMB - 1.2 13.327 | 417.275 7142 | -29.3e+3 | 830.863 | -903.322
- Reaction (Max Fy)

Load case 8:COMB - 1.2 DEAD + 1.2 DEAD + 1.2 DEAD + 1.6 LIVE

==X 1100 kg |
& L LEFIF Y |
[N T™ |
= FUME 25T g o |
MY - BB bgem |
& TR Mz -9 I kgom |
¥-aanl g
T=157 N
X = M8 205 b
T MY = H10 B4 kg am
P ] - s
P-ona
= 751464 kg com |
MY - 0007 by om
M= .00 b e
] 0
& b = G S04 b
- 1508 kg
MK = MY 009 b o |
R T - 830 828 kg e
- ¥ =112 0y NP = 100 LK) kg o
& - riirhg

MX - Z9348.4% kg cm
i :Aawu:qm
W | = 301322 kg cm
|
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- Utilization

Ratio
From To J
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- Max Utilization = 0.420 < 1.00 PASS
Member : Beam 135, 100x100X3.2 mm (Highlighted)
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Utilization Ratio
Beam | Analysis | Design Actual  Allowable Ratio Clause Lc Ax 1z ly Ix
Property | Property Ratio Ralio |(Act./Allow.) (m?) (m?") (m?) (m?)
6 RHS100x! | RHS100x! 0.011 [ 1.000 0.011 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
12 RHS100x! | RHS100x! 0.011 | 1.000 0.011 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
14 RHS100x! | RHS100x! 0.213 | 1.000 0.213 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
20 RHS100x! | RHS100x! 0.011| 1.000 0.011 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
22 RHS100x! | RHS100x! 0.076 | 1.000 0.076 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
24 RHS100x! | RHS100x! 0.202 | 1.000 0.202 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
31 RHS100x! | RHS100x! 0.011 | 1.000 0.011 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
37 RHS100x! | RHS100x! 0.011 | 1.000 0.011 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
39 RHS100x! | RHS100x! 0.217 | 1.000 0.217 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
45 RHS100x! | RHS100x! 0.011 | 1.000 0.011 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
47 RHS100x! | RHS100x! 0.060 | 1.000 0.060 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
49 RHS100x! | RHS100x! 0.216 | 1.000 0.216 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
56 RHS100x! | RHS100x! 0.011| 1.000 0.011 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
62 RHS100x! | RHS100x! 0.011 | 1.000 0.011 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
64 RHS100x! | RHS100x! 0.216 | 1.000 0.216 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
70 RHS100x! | RHS100x! 0.011 | 1.000 0.011 | HSSFLEX+A| 8 0.001 0.000 0.000 0.000
72 RHS100x! | RHS100x! 0.054 | 1.000 0.054 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
74 RHS100x! | RHS100x! 0.217 | 1.000 0.217 [ HSS FLEX+A | 8 0.001 0.000 0.000 0.000
81 RHS100x! | RHS100x! 0.011 | 1.000 0.011 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
87 RHS100x! | RHS100x! 0.011 | 1.000 0.011 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
89 RHS100x! | RHS100x! 0.202 | 1.000 0.202 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
95 RHS100x! | RHS100x! 0.011| 1.000 0.011 | HSSFLEX+A [ 8 0.001 0.000 0.000 0.000
97 RHS100x! | RHS100x! 0.068 [ 1.000 0.068 | HSS T+SH+F | 8 0.001 0.000 0.000 0.000
99 RHS100x! | RHS100x! 0.213 | 1.000 0.213 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
106 | RHS100x! | RHS100x! 0.011 | 1.000 0.011 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
107 | TUB1001( | TUB1001( 0.206 | 1.000 0.206 | LRFD-H1-1B- | 12 0.001 0.000 0.000 0.000
108 | RHS100x! | RHS100x! 0.093 | 1.000 0.093 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
109 | RHS100x! | RHS100x! 0.140 [ 1.000 0.140 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
110 | TUB1001( | TUB1001( 0.221| 1.000 0.221 | LRFD-H1-1B-| 8 0.001 0.000 0.000 0.000
111 | RHS100x! | RHS100x! 0.103 [ 1.000 0.103 [ HSSFLEX+A | 8 0.001 0.000 0.000 0.000
112 | RHS100x! | RHS100x! 0.122 | 1.000 0.122 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
113 | TUB1001( | TUB1001( 0.216 | 1.000 0.216 | LRFD-H1-1B-| 8 0.001 0.000 0.000 0.000
114 | RHS100x! | RHS100x! 0.110 | 1.000 0.110 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
115 | RHS100x! | RHS100x! 0.116 | 1.000 0.116 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
116 | TUB1001( | TUB1001( 0.221 | 1.000 0.221 | LRFD-H1-1B-| 8 0.001 0.000 0.000 0.000
117 | RHS100x! | RHS100x! 0.127 | 1.000 0.127 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
118 | RHS100x! | RHS100x! 0.112 | 1.000 0.112 | HSSFLEX+A | 12 0.001 0.000 0.000 0.000
119 | TUB1001( | TUB1001( 0.197 | 1.000 0.197 | LRFD-H1-1B-| 8 0.001 0.000 0.000 0.000
120 | TUB1001( | TUB1001( 0.376 | 1.000 0.376 | LRFD-H1-1B- | 12 0.001 0.000 0.000 0.000
121 | RHS100x! | RHS100x! 0.207 [ 1.000 0.207 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
122 | RHS100x! | RHS100x! 0.074 | 1.000 0.074 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
123 | RHS100x! | RHS100x! 0.249 [ 1.000 0.249 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
124 | RHS100x! | RHS100x! 0.233 | 1.000 0.233 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
125 | RHS100x! | RHS100x! 0.059 [ 1.000 0.059 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
126 | RHS100x! | RHS100x! 0.241| 1.000 0.241 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
127 | RHS100x! | RHS100x! 0.228 | 1.000 0.228 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
128 | RHS100x! | RHS100x! 0.059 | 1.000 0.059 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
129 | RHS100x! | RHS100x! 0.246 | 1.000 0.246 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
130 | RHS100x! | RHS100x! 0.237 | 1.000 0.237 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
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Utilization Ratio Cont...

Beam | Analysis | Design Actual Allowabld  Ratio Clause uc Ax Iz ly Ix
Property | Property Ratio Ratio |(Act./Allow.) (m?) (m*) (m*) (m*)
131 | RHS100x! [ RHS100x! 0.061 | 1.000 0.061 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
132 | RHS100x! | RHS100x! 0.237 | 1.000 0.237 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
133 | TUB1001( | TUB1001( 0.324 | 1.000 0.324 | LRFD-H1-1B- | 12 0.001 0.000 0.000 0.000
134 | TUB1001( | TUB1001( 0.397 | 1.000 0.397 | LRFD-H1-1B- | 12 0.001 0.000 0.000 0.000
135 | TUB1001( | TUB1001( 0.420 | 1.000 0.420 | LRFD-H1-1B- | 12 0.001 0.000 | 0.000 0.000
136 | TUB1001( | TUB1001( 0.405 | 1.000 0.405 | LRFD-H1-1B- | 12 0.001 0.000 [ 0.000 0.000
137 | RHS100x! | RHS100x! 0.051 | 1.000 0.051 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
138 | RHS100x! | RHS100x! 0.051 | 1.000 0.051 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
139 | RHS100x! | RHS100x! 0.051 | 1.000 0.051 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
140 | RHS100x! | RHS100x! 0.051 | 1.000 0.051 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
141 | RHS100x! | RHS100x! 0.051 | 1.000 0.051 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
142 | RHS100x! | RHS100x! 0.051 | 1.000 0.051 | HSSFLEX+A | 8 0.001 0.000| 0.000 0.000
143 | RHS100x! | RHS100x! 0.051 | 1.000 0.051 | HSSFLEX+A | 8 0.001 0.000| 0.000 0.000
144 | RHS100x! | RHS100x! 0.051 | 1.000 0.051 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
145 | RHS100x! | RHS100x! 0.051 | 1.000 0.051 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
146 | RHS100x! | RHS100x! 0.051 [ 1.000 0.051 | HSSFLEX+A| 8 0.001 0.000 0.000 0.000
147 | RHS100x! | RHS100x! 0.051 | 1.000 0.051 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
148 | RHS100x! | RHS100x! 0.051 | 1.000 0.051 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
149 | RHS100x! | RHS100x! 0.051 | 1.000 0.051 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
150 | RHS100x! | RHS100x! 0.106 | 1.000 0.106 | HSS FLEX+A | 12 0.001 0.000 | 0.000 0.000
151 | RHS100x! [ RHS100x! 0.092 | 1.000 0.092 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
152 | RHS100x! | RHS100x! 0.059 | 1.000 0.059 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
153 | RHS100x! | RHS100x! 0.114 | 1.000 0.114 | HSST+SH+F | 8 0.001 0.000 0.000 0.000
154 | RHS100x! | RHS100x! 0.086 | 1.000 0.086 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
155 | RHS100x! | RHS100x! 0.066 | 1.000 0.066 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
156 | RHS100x! | RHS100x! 0.100 | 1.000 0.100 [ HSS FLEX+A | 12 0.001 0.000 0.000 0.000
157 | RHS100x! | RHS100x! 0.082 | 1.000 0.082 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
158 | RHS100x! | RHS100x! 0.071 | 1.000 0.071 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
159 | RHS100x! | RHS100x! 0.114 [ 1.000 0.114 | HSST+SH+F | 8 0.001 0.000 0.000 0.000
160 | RHS100x! | RHS100x! 0.075| 1.000 0.075 | HSS FLEX+A | 12 0.001 0.000| 0.000 0.000
161 | RHS100x! | RHS100x! 0.080 | 1.000 0.080 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
162 | RHS100x! | RHS100x! 0.100 | 1.000 0.100 | HSST+SH+F | 8 0.001 0.000 0.000 0.000
163 | RHS100x! | RHS100x! 0.145 [ 1.000 0.145 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
164 | RHS100x! | RHS100x! 0.096 | 1.000 0.096 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
165 | RHS100x! | RHS100x! 0.084 | 1.000 0.084 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
166 | RHS100x! | RHS100x! 0.176 | 1.000 0.176 | HSST+SH+F | 8 0.001 0.000 0.000 0.000
167 | RHS100x! | RHS100x! 0.086 | 1.000 0.086 | HSS FLEX+A | 8 0.001 0.000 0.000 0.000
168 | RHS100x! | RHS100x! 0.088 | 1.000 0.088 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
169 | RHS100x! | RHS100x! 0.142 | 1.000 0.142 | HSS T+SH+F | 12 0.001 0.000 0.000 0.000
170 | RHS100x! | RHS100x! 0.080 | 1.000 0.080 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
171 | RHS100x! | RHS100x! 0.093 | 1.000 0.093 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
172 | RHS100x! | RHS100x! 0.176 | 1.000 0.176 | HSST+SH+F | 8 0.001 0.000 0.000 0.000
173 | RHS100x! | RHS100x! 0.071| 1.000 0.071 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
174 | RHS100x! | RHS100x! 0.103 | 1.000 0.103 | HSS FLEX+A | 12 0.001 0.000 0.000 0.000
175 | RHS100x! | RHS100x! 0.145 | 1.000 0.145 | HSSFLEX+A | 8 0.001 0.000 0.000 0.000
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3. DESIGN BASE PLATE
1 Anchor Design

1.1 Input data

Anchor type and diameter: HIT-RE 500 V3 + HAS 8.8 M12 e

Item number: 2390233 HAS 8.8 M12x160 (element) / 2123406
HIT-RE 500 V3 (adhesive

Specification text: Hilti HAS-U 8.8(threaded )rod with HIT-RE 500 SAFE‘-ET
V3 injection mortar with 120 mm embedment [ SRS
hef, M12, Steel galvanized, SAFEset - 1
automatic cleaning installation per ESR-3814,

Effective embedment depth: hereet = 120.0 mm (hygymy = - Mm)

Material: 8.8

Evaluation Service Report: ESR-3814

Issued | Valid: 1/3/2023 | 1/1/2025

Proof: Design Method EIT standard 011008-21 based / Chem

Stand-off installation: e, = 0.0 mm (no stand-off); t = 12.0 mm

Anchor plate®® ™ : I, x 1, x t = 200.0 mm x 200.0 mm x 12.0 mm;

Profile: Square Tube, 100x100x3.2; (L x W x T) = 100.0 mm x 100.0 mm x 3.2 mm

Base material: cracked concrete, C20/25, f.' = 20.00 N/mm?: h = 10,000.0 mm, Temp. shortlong: 30/30 °C

Instaltation: automatic cleaned drilled hole, Installation condition: Dry

Reinforcement: tension: condition B, shear: condition B; no supplemental splitting reinforcement present

edge reinforcement: none or < No. 4 bar

CBFEM _ The anchor calculation is based on a component-based Finite Element Method (CBFEM)

Geometry [mm] & Loading [kgf, kgfcm]

12 Design loads
-_—

[}
Q
. Sustained loads @
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1.1.1 Load combination and design results
Case Description Forces [kgf] / Moments [kgfcm] Seismic  Max. Util. Anchor [%]
1 Max Fx N=-47,V, =13V, =-T; no 48
| =-29,348; M, =-903; M, = -831;
sus 0 MX SuUs 0 My SUS
2 Min Fx N =405V, =-120; V, = 13; no 36
M, =-19,358; M, = 11,449 M, = 1,441;
Nsus =0 Mx,sus =0 My,sus =0;
3 Max Fy N=-682,V,=-1,V, =8 no 54
M, =-34,921; M, = 103 M, = 834;
NSUS = 0; MX,SUS = 0' My,sus = 0:
4 Min Fy N=103;V,=0;V, =-1; no 15
M, = 6,178; M, =-16; M, = -148;
Nsus =0; Mx, =0 My Sus =0
5 Max Fz N=-226,V,=-114,V, = 17; no 22
M, =-5,790; M, = 11,057, M, = 1,057,
Nsus = 0; MX,SUS = 0; My,sus = 0'
6 Min Fz N =-279; V, =-98; V, =-25; no 49
M, =-26,878; M, =9,974; M, = 132;
Nsus =0; Mx,sus =0; My sus =0
7 Max Mx N=101;V,=0;V, =0; no 16
M, =6,610;M,=-0. M, =0;
NSUS . 0: MX,SUS 0 My Sus 0'
8 Min Mx N= e?o v, =o V, =1 no 58
9 Max My N=-682,V,=1V, =8, no 54
| =-34,921: M, =-102; M, = -834:
sus 0 MX SUs 0 My SI.IS
10 Min My N =-405;V, =-120; V, = 13; no 36
M, —-19358'M =11,449; M, = 1 441'.
sus 0 MX SUus 0 My SUS
11 Max Mz N =405V, =-120; V, = 13; no 36
M, =-19,358; M, = 11,449, M, = 1 441;
NSUS N 0; M)(,SI.IS 0 My SI.IS '
12 Min Mz N=-417V, =13,V =-T, no 48
M, =-29,348; M, = -903; M, = -831;
sus =0 Mx sus =0 My sus
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1.2 Load case/Resulting anchor forces Ay
Controlling load case: 8 Min Mx 3 4
°
Anchor reactions [kgf] Compression
Tension force: (+Tension, -Compression)
Anchor Tension force _S_»hear force Shear f_(_Jrc_e x  Shear force y

1 1,275 11 11 1 : »X

2 1,274 11 -11 1

3 -0 3 -3 -1

4 -0 3 3 -1

1 ® 2
Resulting tension force in (x/y)=(-0.0/-75.0): 2,548 {kgf] Tension
Resulting compression force in (x/y)=(-0.1/49.6): 3,262 [kgf]
Anchor forces are calculated based on a component-based Finite Element Method (CBFEM)
1.3 Tension load
Load N, [kof] Capacity ® N_ [kgf] Utilization By =N/ N, Status

Steel Strength* 1,275 4,818 27 OK
Bond Strength** 2,549 4,434 58 OK
Sustained Tension Load Bond Strength* N/A N/A N/A N/A
Concrete Breakout Faiture** 2,549 4,531 57 oK

* highest loaded anchor **anchor group (anchors in tension)

1.3.1 Steel Strength

N,., =ESRvalue refer to ICC-ES ESR-3814
é N >N, EIT standard 011008-21 Section 21.2.1
Variables
Aoy [mm?] f [kgfiem?]
84 8,158

Calculations

N, [kgf]
6,883
Results
Nsa [kgf] ¢ sleel b ng [kgf.l Nua [kgﬂ
6,883 0.700 4,818 1,275
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1.3.2 Bond Strength

N, = ( ANao) Vectne Yeena Yeana Vepno Moo EIT standard 011008-21 Eq. 21-19
¢ Ny >N, EIT standard 011008-21 Section 21.2.1
A, seeEIT standard 011008-21 Section 21.5.5.1
Avo =(26.) EIT standard 011008-21 Eq. 21-20
Cw =104, 1 g EIT standard 011008-21 Eq. 21-21
Vecna ( 18 EIT standard 011008-21 Eq. 21-23
Veane 07403 ( a""") EIT standard 011008-21 Eq. 21-25
Vo = MAx(—;f %") <10 EIT standard 011008-21 Eq. 21-27
N =A, 7 7-d,-h, EIT standard 011008-21 Eq. 21-22
Variables
Ty cunce [KQTEM’] d, [mm] he [mm) Camo [MM] oyerhead 7, ¢ [kgfiom’]
169 12.0 120.0 o 1.000 92
€1 n [Mm] € [Mm] G, [mm] A,
0.0 0.0 204.4 1.000
Calculations
Cyyp [mm] Aa [mmzl Auao [mm2] Y ednia
176.8 178,010 124,981 1.000
Y oectnia Wecza Ve tia Ny, [kaf]
1.000 1.000 1.000 4,151
Resuits
N, [kgf] ® vona ¢ N, [kgf] N, [kaf]
5912 0.750 4,434 2,549

B il
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1.3.3 Concrete Breakout Failure

Ng, = ({%) W eon Yean Yon Yoo No EIT standard 011008-21 Eq. 21-19
c0
¢ Nyg >N, EIT standard 011008-21 Section 21.2.1
A,. see EIT standard 011008-21 based Section 21.5.2.1
Ao =9h% EIT standard 011008-21 Eq. 21-5
1
Ven = (1 , 2 e'N) <10 EIT standard 011008-21 Eq. 21.8
3 hy
Vean =07+03 (1° 2 ) < 1.0 EIT standard 011008-21 Eq. 21-10
- et
Camin 1'5hel
YN = MAX(—C'— —c——) <10 EIT standard 011008-21 Eq. 21-12
ac ac
N, =k A, VEh® EIT standard 011008-21 Eq. 216
Variables
he| [mm] €N [mm] €N [mm] €, min [mm] Yen
120.0 0.0 0.0 ea 1.000
€5 [MM) k; A, f, [Nfmm’]
204.4 7 1.000 20.00
Calculations
Anc [mmZ] Aneo [mm’] Y ect1n Weazn Wean Yoo Ny, [kgf]
183,600 129,600 1.000 1.000 1.000 1.000 4,265
Results
Newg [kaf] ® concrete ¢ N [kaf] N, [kgf]
6,041 0.750 4,531 2,549

=
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1.4 Shear load

Load V,, [kafl Capacity L V, [kgf] Utilization By = le¢ vV, Status
Steel Strength* 1 2,684 1 oK
Steel failure (with lever aim)* N/A N/A N/A N/A
Pryout Strength (Bond Strength 1 12,622 1 OK
controls)™*
Concrete edge failure in direction “* N/A N/A N/A N/A

* highest loaded anchor **anchor group (relevant anchors)

1.4.1 Steel Strength

\ = ESR value refer to ICC-ES ESR-3814

sa
$ Voo 2 Via EIT standard 011008-21 Section 21.2.1
Variables
Aspy [mm’] fun [kgfiom’]
84 8,158
Calculations
Ve lkaf]
4,130
Results
V,, kafl L ¢ V,, [kgf] Vi [kgfl
4,130 0.650 2,684 11

=
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1.4.2 Pryout Strength (Bond Strength controls)

Verg =k°p[(AN—;) ¥ corse Veezna Yeara Venno Moo | EIT standard 011008-21 Eq. 2141
b Vg > Via EIT standard 011008-21 Section 21.2.1
Ay, seeEIT standard 011008-21 Section 21.5.5.1
Avo = (20w EIT standard 011008-21 Eq. 21-20
o =104, % EIT standard 011008-21 Eq. 21-21
1
Veona = (1 . e, ) <10 EIT standard 011008-21 Eq. 21-23
Cna
Vegns =0.7+0.3 (‘t—'"‘) <10 EIT standard 011008-21 Eq. 21-25
na
Y eona = MAX(E‘;L'" %) <10 EIT standard 011008-21 Eq. 21-27
ac ac
Noa =h, Tee T-d,-hy EIT standard 011008-21 Eq. 21-22
Variables
Kep oveeas Ty cuner [KaWEM’] d, [mm] he [mm) € o [MPT) 7. [kgflem’]
2 1.000 169 12.0 120.0 L 92
€,y [Mmm] € n [Mm] C,. [mm] A,
0.1 0.0 204.4 1.000
Calculations
Cna [Mm] Aya [mm’] Ao mMm] Ve
176.8 253,539 124,981 1.000
vy ec1,Na WecZ.Na ch.Na Nba [kgf.l
0.999 1.000 1.000 4,151
Results
Vipq kgl 9 concrete ¢ Vi kgl Vs [kgf]
16,830 0.750 12,622 1

1.5 Combined tension and shear loads

Pn By ¢ Utilization Py, , [%] Status
0.575 0.004 5/3 40 oK

By = ﬁf« + ﬁ\gl <=1
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1.7 Installation data

mm
Hole diameter in the fixture: d, = 14.0 mm
Plate thickness (input): 12.0 mm

Drilling method: SafeSet - automatic cleaning

cleaning installation per ESR-3814

1.7.1 Recommended accessories

Cleaning: Automatically performed while drilling

Anchor type and diameter: HIT-RE 500 V3 + HAS 8.8 M12

Profile: Square Tube, 100x100x3.2; (L x W x T) = 100.0 mm x 100.0 mm x 3.2 Item number: 2390233 HAS 8.8 M12x160 (element) /

2123406 HIT-RE 500 V3 (adhesive)

Maximum installation torque: 40 Nm

Hole diameter in the base material: 14.0 mm

Hole depth in the base material: 120.0 mm
Minimum thickness of the base material: 148.0 mm

Hilti HAS-U 8.8 threaded rod with HIT-RE 500 V3 injection mortar with 120 mm embedment hef, M12, Steel galvanized, SAFEset - automatic

Drilling Cleaning Selting
= Suitable Rotary Hammer = No accessory required » Dispenser including cassette and mixer
« Properly sized drill bit for SAFEset - » Torque wrench
automatic cleaning (TE-CD / TE-YD)
« Vacuum cleaner
y
100.0 100.0
. 4 . *
———— @
<
&
3 4 <
o |
e o |
1 o
i -
=2
(=] = ’
i x
=
(=]
=
1 N2 g
Q
wn
o™
—
25.0 150.0 25.0
—a T . .
Coordinates Anchor [mm]
Anchor  x y Cy Cux Cay
1 -750 -750 - - -
2 750 -750 - - -
3 -75.0 750 - - -
4 75.0 75.0 - - -
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2 Anchor plate design

2.1 Input data

Anchor plate: Shape: Rectangular
Ik X ly x t = 200.0 mm x 200.0 mm x 12.0 mm
Calculation: CBFEM
Material: ASTM A36; Fy = 2,531 kgf/cm?; &im = 5.00%

Anchor type and size: HIT-RE 500 V3 + HAS 8.8 M12, her = 120.0 mm

Anchor stiffness: The anchor is modeled considering stiffness values determined from load displacement curves tested in an
independent laboratory. Please note that no simple replacement of the anchor is possible as the anchor
stiffness has a major impact on the load distribution results.

Design method: AISC and LRFD-based design using component-based FEM

Stand-off installation: ep = 0.0 mm (No stand-off); t = 12.0 mm

Profile: 100x100x3.2; (L x W x T x FT) = 100.0 mm x 100.0 mm x 3.2 mm x -

Material: ASTM A36; Fy = 2,531 kgf/em?; &jim = 5.00%
Eccentricity x: 0.0 mm
Eccentricity y: 0.0 mm

Base material: Cracked concrete; C20/25; fc.cyi = 204 kgffcm?; h = 10,000.0 mm

Welds (profile to anchor plate): Type of redistribution: Plastic
Material: E60xx

Mesh size: Number of elements on edge: 8
Min. size of element: 10.0 mm
Max. size of element: 50.0 mm

2.2 Summary
Description Profile Anchor plate Welds [%] Concrete [%]
Ok [kgffcm?] £p1 [%] Okq [kaflem?] &p [%] H°|e[g§‘]ﬂ"ﬂ9
1 Max Fx 2,020 0.02 1,271 0.00 1 24 9
2 Min Fx 1,999 0.01 1,163 0.00 1 20 7
3 Max Fy 2,172 0.04 1,441 0.00 1 29 10
4 Min Fy 546 0.00 294 0.00 1 5 3
5 Max Fz 1,231 0.00 635 0.00 1 9 5
6 Min Fz 2,327 0.05 1,505 0.00 1 25 9
7 Max Mx 576 0.00 311 0.00 1 5 3
8 Min Mx 2,344 0.05 1,562 0.00 1 31 1
9 Max My 2,158 0.04 1,447 0.00 1 29 10
10 Min My 1,999 0.01 1,163 0.00 1 20 7
11 Max Mz 1,999 0.01 1,163 0.00 1 20 7
12 Min Mz 2,020 0.02 1,271 0.00 1 24 9
2.3 Anchor plate classification
Results below are displayed for the decisive load combinations: Min Mx
Anchor tension forces Equivalent rigid anchor plate (CBFEM) Component-based Finite Element Method
(CBFEM) anchor plate design
Anchor 1 1,122 kgf 1,275 kgf
Anchor 2 1,122 kgf 1,274 kgf
Anchor 3 -0 kgf -0 kgf
Anchor 4 -0 kgf -0 kgf

User accepted to consider the selected anchor plate as rigid by histher engineering judgement. This means the anchor design guidelines can
be applied.

2.4 Profile/Stiffeners/Plate
Profile and stiffeners are verified at the level of the steel to concrete connection. The connection design does not replace the steel design for

critical cross sections, which should be performed outside of PROFIS Engineering.
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2.4.1 Equivalent stress and plastic strain

Part Load Material fy [kgficm?] €iim [%] Oed [kgficm?] €p [%] Status
combination
Plate Min Mx ASTM A36 2,531 5.00 1,562 0.00 OK
Profile Min Mx ASTM A36 2,531 5.00 2,344 0.05 OK
Profile Min Mx ASTM A36 2,531 5.00 2,347 0.05 OK
Profile Min Mx ASTM A36 2,531 5.00 2,251 0.05 OK
Profile Min Mx ASTM A36 2,531 5.00 1,675 0.00 OK

2.4.1.1 Equivalent stress

Results below are displayed for the decisive load combination: 8 - Min Mx

2,531 kgf/fcm?

s _I 0 kgf/cm?

-
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2.4.1.2 Plastic strain
Results below are displayed for the decisive load combination: 8 - Min Mx
5.00%
0.00%
2.4.2 Plate hole bearing resistance, AISC 360-16 Section J3
Decisive load combination: 8 - Min Mx
Equations
Rn = min(1.2IctFy,24dtF,) (AISC 360-16 J3-6a, c)
(I)Rn = 0.75Rn
\' < OR,
Variables
Ic [mm} t [mm] Fu [kgflcm?] d [mm] Rn [kgf]
Anchor 1 181 12.0 4,078 12.0 10,615
Anchor 2 18.1 12.0 4,078 120 10,614
Anchor 3 513 12.0 4,078 12.0 14,093
Anchor 4 51.3 120 4,078 12.0 14,093
Results
V [kaf] PR, [kaf) Utilization (%] Status
Anchor 1 11 7,961 1 OK
Anchor 2 " 7.961 1 OK
Anchor 3 3 10,570 1 OK
Anchor 4 3 10,570 1 OK
2.5 Welds
Profiles are modeled without taking the corner radius into account. Special rules for welding (e.g. for cold-formed profiles ...) are not taken into
account by the software.
o ¢ o
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2.5.1 Anchor plate to profile

Decisive load combination: 8 - Min Mx

Equations
Frw = 0.6 Fexx (1.0 + 0.5sin'® @)
DR, = @ Fow Aw
util i

tilization

® R,
Variables
Edge Xu Th [mm] Ls [mm] L [mm)] Lc [mm] Fexx [kgficm?] on Aw [mMm?]
Member 1-w 1 E60xx 44.0 57 92.7 10.3 4,218 743 41
Member 1-w 2 E60xx 4.0M 57 92.7 10.3 4,218 87.9 41
Resulits
Edge Fn [kaf] DR, [kaf] Utilization [%] Status

Member 1-w 1 304 1,151 27 OK
Member 1-w 2 358 1,173 31 OK

2.6 Concrete

Decisive load combination: 8 - Min Mx

2.6.1 Compression in concrete under the anchor plate
57 kgflcm?

L

2.6.2 Concrete block compressive strength resistance check, AISC 360-16 Section J8

0 kgf/cm?
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Equations
Fp = D fymax
cy A Az
fp.max = 085f V( " Y17 ( A_1) <2
_N
c = A1
Utilization = ——
Fo
Variables
N [kgfl f' [kgficm?] o A1 [mm7] Az [mm]
3,262 204 0.65 14,071 324,297,738
Results
Load combination Fp [kgflcm?] O [kgflcm?] Utilization {%] Status
Min Mx 225 23 1 OK
2.7 Symbol explanation
Ay Loaded area of concrete
A2 Supporting area
Aw Effective area of weld critical element
d Nominal diameter of the bolt
£im Limit plastic strain
p) Plastic strain from CBFEM results
fe Concrete compressive strength
fc' Concrete compressive strength
Fexx Electrode classification number, i.e. minimum specified tensile strength
Fu Specified minimum tensile strength of the connected material
Fn Force in weld critical element
Fow Nominal stress of the weld material
Fp Concrete block design bearing strength
fp.max Concrete block design bearing strength maximum
fy Yield strength
le Clear distance, in the direction of the force, between the edge of the hole and the edge of the adjacent hole or
edge of the material
L Length of weld
Lc Length of weld critical element
Ls Leg size of weld
N Resulting compression force
o Average stress in concrete
Okg Equivalent stress
) Resistance factor
OR, Factored resistance
Rn Resistance
t Thickness of the anchor plate
® Angle of loading measured from the weld longitudinal axis
Th Throat thickness of weld
\' Resultant of shear forces Vy, Vz in bolt.
Xu Filler metal tensile strength
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3 Summary of results

Design of the anchor plate, anchors, welds and other elements are based on CBFEM (component based finite element method) and AISC.

Load combination Max. utilization Status
Anchors Min Mx 58% OK
Anchor plate Min Mx 62% OK
Welds Min Mx 31% OK
Concrete Min Mx 11% OK
Profile Min Mx 93% OK

Fastening meets the design criteria!

Aiszwad e lnuna
a812629

35




DESIGN CALCULATION OF WALKWAY STRUCTURE
GREENERGY (THAILAND) COMPANY LIMITED

GREENERGY

POWER INNOYATED ——————

PROJECT NAME STEC2

DOCUMENT NO. .

DOCUMENT NAME DESIGN CALCULATION OF WALKWAY STRUCTURE

4. DESIGN PURLIN

Purlin Design Calculation

1. Geometry Data 1.1 Criterla Properties
Simple Span Length 100 m. Allowable Bending Stress  Fb=0.65Fy= 1560  ksc.
Puriin Spacing ,S (@) 1.00 m. Allowable Shear Stress Fv=04Fy= 960  ksc.
Dead load - Mefal Sheet&Purfin DL 825 Kg./m’
Dead load - M&E System DL 0 Kg/m?
Dead load - Solar PV System ,DL 15  Kg.m?
Live load - Roof LL 50 Kg/m’
Presure of Wind Load ,Pn 60 Kg/m2
Angle of Roof 10 Deg.
2. Calculation Gravity Loads on Purlin (Simple Span) Load Combination case
2.1 Summary Load (DL+0.75LL)xS = 60.8 Kg./m 1. DL+LL
2.2 Wind Load .S.2Pn.sinfl(1+sinzf), WL = 20.2 Kg/m 2. DL+WL
Wy = 60.75 cos10+0.75WL = 75.0 Kg./m Vy = 375 Kg. 3. DL+0.75LL+0.75WL
Wx = 60.75sin10 = 105  Kg/m Vx = 53 Kg.
Mx = Wyl*28 = 9.4 Kg.-m
My = Wxl*2/8 = 13 Kg.-m
Wx.LA2/32 = - Kg.-m { For Design Sag Rod at Mid Span)
Required Sx = Mx/Fb = 06 om
CASE 1: DL+LL 733 kg./m
CASE 2: DL+WL 435 kg.fm
CASE 3: DL+0.75LL+0.75WL 759  kg/m Applied
3. Define Steel Member
Use C 75x45x15x2.3
Steel Modulus of Elasticity, Es = 2,100,000  ksc. Yield Strength, Fy = 2400  ksc.
width, bf= 45 ¢cm moment of inertia, Ix= 37.1 om’
depth, d= 75 cm ly= 11.8 om®
thick of web, tw= 023 com seclion modulus, Sx= 99 cm®
thick of flange, 1f = 023 cm Sy= 42 o’
section area, Ax= 414 om? radius of gyration, = 30cm

waight, w= 3.25 kg/m
As the section modulus is more than the required section modulus, it passed.

4. Determine Bending and Shearing Stress

4.1 Actual Bending Stress fb= Mx/Sx + 2My/Sy = 156.9 ksc Unity Ratio = 0.101 <1.000 PASS
As the actual bending stress is less than the allowable bending stress, it passed.
4.2 Actual Shear Stress fv= V/Af + VylAw = 28.83 ksc

As the actual shear stress is less than the allowable shear stress, it passed.

5. Deflection Check
Allowable Deflection Adllow = L/180 = 0.56 cm.
Actual Deflecton D max = 5WylL"4/384EIx = 0.01 cm.
As the actual deflection is less than the allowable deflection, it passed.

** Therefore, the purlin shall be able to withstand the additional load safely. **
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SGI125CX-P2

Multi-MPPT String Inverter for 1000 Vdc System

-
&
!
AT
HIGH YIELD SMART O&M
- 12 MPPTs with max. efficiency 98.5% + Key component diagnosis and protection
» DC15A current input, compatiable with « Smart IV Curve Diagnhosis
over 500W+ PV module « Grid fault record function, easy for remote O&M
« Dynamic shading optimization mode
LOWER INVESTMENT PROVEN SAFETY
= Compatible max. 240mm? Al AC cables + IP66 protection and C5 Anti-corrosion
« Drawer-style cable sealing plate . DCType I+l SPD, AC Type Il SPD
support AC cable pre-assembly - Support AFCI 2.0 function
CIRCUIT DIAGRAM EFFICIENCY CURVE
100%
Dc“*:ﬁ';%_-—’i/*_ i = 98% -——-/_ = —_—
B B (Baasti) _L_ - | . | - = oM
r i g& : e th 2 é b
oid SR e T B =
_:j_._.r' T N s0% = - — vdc=gs50v
Cufr‘eljn Sv?i:::h DCSPD DCBus Inverter Circuit ACSPD PE 8% 2
Monierird é g é 0% 20% 40% 60% 80% 100%

Normalized Output Power

-
@ < 2022 Sungrow Power Supply Co. Ltd. All rights reserved. Subject to change without notice. Version 1.3
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Input (DC)

Recommended max. PV input power 175 kW
Max. PV input voltage 100V
Min. PV input voltage / Startup input voltage 180V /200 V
Rated PV input voltage 600V
MPP voltage range 180 -1000 V
No. of independent MPP inputs 12

No. of PV strings per MPPT 2

Max, PV input current 360 A (30 A%2)
Max. DC short-circuit current 480A (40 A*12)
Max. current for DC connector 20A
Output (AC)

Max. AC Output power 125 kVA
Rated AC output apparent power 125 kvA
Max. AC output current 1811 A
Rated AC output current (at 230 V) 1810 A
Rated AC voltage 3/N/PE, 230/400V
AC voltage range 320 - 480V
Rated grid frequency 50 Hz /60 Hz

Grid frequency range
Harmonic (THD)
Power factor at rated power / Adjustable power factor

45 -55 Hz /55 -65 Hz
<3 % (at rated power)
> 0.99 /0.8 leading — 0.8 lagging

Feed-in phases / cannection phases 3 /3-N-PE
Efficiency

Max. efficiency / European efficiency 985%/983 %
Protection

Grid monitorihg Yes

DC reverse polarity protection Yes

AC short circuit protection Yes
Leakage current protection Yes
Surge protection DC Type | + 11 / AC Type i
Ground fault monitoring Yes

DC switch Yes

PV string monitoring Yes

Q at night function Yes

Arc fault circuit interrupter (AFCI) Yes

PID recovery function Yes

General Data
Dimensions (W*H*D)
Mounting Method

1020*795*360 mm
Wall-mounting bracket

Weight 87 kg
Topology Transformerless
Degree of protection IPG6
Corrosion @5,

Night power consumption <5W
Operating ambient temperature range -30 to 60 °C
Allowable relative humidity range (non-condensing) 0-100%

Cooling method

Max. operating altitude
Display
Communication

DC connection type
AC connection type

Smart forced air cooling
4000 m (> 3000 m derating)
LED, Bluetooth+APP
RS485 / Optional: WLAN, Ethernet
Evo2 (Max.6 mm?2}

OT/ DT terminal (Max. 240 mm3)

IEC 62109-1, EN/IEC 61000-6-1/2/3/4, IEC 61727, IEC 62116, EN 50549-1/2, UTE
Grid Compliance C15-712-1, VDE V 0126-1-1, VDE-AR-N 4105:2018, VFR 2019, NC RfG, G99, UNE
217002, NTS, CEl 0-21 2013,CEI0-16 2019, NRS-097-2-1
Grid Support Q at night function, LVRT, HVRT active & reactive power control and power
ramp rate control

@ 2022 Sungrow Power Supply Co,, Ltd. All rights reserved. Subject to change without notice. Version 1.3 !
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(Exhaust Gas Treatment System)

UM 2 Ydoamaudau

(Annealing Furnace)
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(Solution Treatment Furnace)
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UM 5 azluddrsesuazgunsaldenirgevesssuuinUanaienienia
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S
A13199 1

uan13nsadananwanaluussenia lutal w.e. 2565-2567

duazeassan (TSP) | Huazessvuia 10 lulasniy (PM,,) finwdamaslaaanlyd (SO,) finglulasiaulaaanlad (NO,) finwansuauuauuanlys (CO)
9AN52330 daanadingiain | wéhe 24 Falue 128y 24 Hala 128y 1 Falug 125y 24 Halug 128y 1 Halug ae 1 Falug 1Rae 8 Falag
(mg/mz) (mg/mz) (ppm) (ppm) (ppm) (ppm) (ppm)
Bruviaglei 24-31/05/65 0.030 - 0.061 0.014 - 0.024 0.0008 - 0.0028 0.0012 - 0.0018 0.0012 - 0.0018 059 - 1.51 0.61 - 1.33
22-29/10/65 0.030 - 0.060 0.020 - 0.037 0.0010 - 0.0037 0.0020 - 0.0029 0.0107 - 0.0203 133 - 222 1.55 - 2.08
18-25/05/66 0.051 - 0.100 0.026 - 0.044 0.0017 - 0.0037 0.0024 - 0.0029 0.0150 - 0.0262 1.59 - 271 1.79 - 250
21-28/10/66 0.038 - 0.059 0.013 - 0.029 0.0017 - 0.0039 0.0025 - 0.0033 0.0117 - 0.0227 1.28 - 207 139 - 1.95
16-23/05/67 0.024 - 0.040 0011 - 0.028 0.0032 - 0.0037 0.0025 - 0.0037 0.0227 - 0.0275 227 - 256 2.08 - 256
22-29/05/67 0.026 - 0.076 0.016 - 0.033 0.0028 - 0.0039 0.0025 - 0.0031 0.0152 - 0.0154 255 - 2.59 241 - 2.49
Fi"lﬁ"l?!ﬂ—gﬂ'é!ﬂ 0.026 - 0.100 0.011 _ 0.044 0.0008 _ 0.0039 0.0012 _ 0.0037 0.0107 _ 0.0275 0.59 _ 271 0.61 _ 2.56
ﬁﬂu{ﬂ%i 24-31/05/65 0.182 - 0.273 0.055 - 0.085 0.0008 - 0.0022 0.0011 - 0.0015 0.0017 - 0.0090 0.06 - 1.98 032 - 1.79
22-29/10/65 0.039 - 0.082 0.021 - 0.064 0.0015 - 0.0043 0.0025 - 0.0033 0.0118 - 0.0235 142 - 219 1.60 - 1.98
18-25/05/66 0.296 - 0.303 0.095 - 0.105 0.0025 - 0.0047 0.0032 - 0.0039 0.0170 - 0.0346 201 - 4.10 246 - 391
21-28/10/66 0.046 - 0.262 0.022 - 0.070 0.0021 - 0.0044 0.0029 - 0.0034 0.0034 - 0.0078 1.23 - 1.82 1.40 - 1.73
16-23/05/67 0.043 - 0.059 0.020 - 0.032 0.0042 - 0.0053 0.0031 - 0.0040 0.0298 - 0.0355 3.67 - 3.99 3.43 - 379
22-29/05/67 0.038 - 0.166 0.024 - 0.105 0.0034 - 0.0035 0.0028 - 0.0033 0.0182 - 0.0188 254 - 262 210 - 262
?i"ll?h?!ﬂ—@»ii!ﬂ 0.038 _ 0.303 0.020 - 0.105 0.0008 _ 0.0053 0.0011 _ 0.0040 0.0017 _ 0.0355 0.06 - 4.10 0.32 _ 391
wnasg’ <033" <0.12" <030” <0.12” <017” <307 <9”
vanewg ;7 Aanaspumassmaauzn s sAuandouwinni atuil 24 (e, 2547) 3o fvusnasguaunmoimaluusssmalasialy
" dnesgrusnaspuanmernialuussennialaeialy alssnmanuenssuntsiundeuuvisni adufl 10 (we. 2538)
! fnunpsgiumulssnanmgnsIInISAundeuiend atufl 21 (ne. 2504) Bes Mvuanaspumiedaiesiseeniadluusseinia Tnevhluluna 1 92l
" fnesgiumulssnanasnssunsAndeuuvieni atufl 33 we. 2552) Fes dvumnaspudfelulnsaulesenledluusssmelasitily
#an: senumanmsUfiRnunasmstestusasudlunansenudsndenuarinasnisinnunsideunansenudanden (hedidiuns) Tasanslssnudnegiifion vesuiin wadle lne Bidavsa rsudanes Siia

Tslag UsT Aeudaunusi el nalulad $1in, 2568




f15197 2

HaN1395933AANANINIAIINUEBIsEU1Y Tutael WA, 2565-2567

AuazeassIu (TSP)

fnadaasiaeanles (SO,)

finwarsuaunauanlan (CO)

fgeanlusvasiulnsiau (NO, as NO,)

lalnsiaunaalsa (HCY

ARa3Y (Cl,)

lalasiaungenlsd (HF)

Uslanufinsaain dasandinsaaia Annudady | 9nsInnssEunedde | Amsdudy | 9nsinsszuneass | Amadudu | dmsinisszuneass | Atednadady | 9nsinnsszuneate apududy | dnsinsszunedds | Areonadudu | eesinnsszunedds | Amududu | dmsimsszuneass
(mg/m’) (¢/s) (mg/m’) (¢/s) (mg/m’) (¢/s) (mg/m’) (g/s) (mg/m’) (g/s) (mg/m’) (g/s) (mg/m’) (g/s)
1. Udasszureanszuunegady 25 Weun1AY 2565 100* 0.09859* <3.40 0.00335 <1.15 0.00113 22.01 0.02170 <0.001 0.000001 1.71% 0.00169* 0.019 0.00002
(Exhaust Gas Treatment System) 26 HEAN 2565 a.45 0.00405 <3.40 0.00310 1.15 0.00104 24.83 0.02262 0.069 0.000063 0.228 0.00021* 0.022 0.00002
18 wauN1AL 2566 3.18 0.00388 <3.40 0.00416 1.2 0.00140 25.40 0.03103 0.028 0.000034 <0.001 0.000001 <0.001 0.000001
24 9@y 2566 12.5 0.00667 <3.40 0.00383 <1.15 0.00129 75.0 0.03999 0.224 0.000012 0.0067 0.00004 <0.001 0.000001
16 waunAu 2567 1.22 0.00110 <3.40 0.00306 1.0 0.00103 23.7 0.02129 0.019 0.000017 0.034 0.00003 0.159 0.00014
24 9@y 2567 4.97 0.00540 <3.40 0.00370 1.0 0.00103 13.6 0.01490 0.056 0.000017 <0.001 0.000001 <0.001 0.000001
ﬁ’]ﬁ?’]ijﬂ-ﬁ']@\iﬁﬂ 1.22-100* 0.00110-0.09859* <3.40 0.00306-0.00416 <1.15-1.2 0.00103-0.00140 13.6-75.0 0.01490-0.03999 <0.001-0.224 0.000001-0.000063 <0.001-1.71* 0.000001-0.00169* <0.001-0.159 0.000001-0.00014
ﬁ"]ﬂ’J'UF]&IZ/ <57 <0.0371 <13 <0.0057 <11 <0.0075 <162 <0.0980 <3 <0.00179 <0.3 <0.00018 <1 <0.00060
2. Uasumausau 25 We WAL 2565 0.72 0.00021 <3.40 0.00100 136.28* 0.03986* 14.0 0.00409 0.018 0.00001 0.022 0.00001 0.020 0.00001
(Annealing Furnace) 26 9@aAL 2565 0.76 0.00020 <3.40 0.00090 64.13* 0.01696* 12.49 0.00330 0.049 0.00001 0.051 0.00001 0.077 0.00002
18 wauN1AL 2566 1.89 0.00051 <3.40 0.00092 84.7* 0.02303* <1.99 0.00051 0.063 0.00002 <0.001 0.000001 0.063 0.00002
24 9@y 2566 3.70 0.00116 <3.40 0.00107 97.34* 0.03059* 18.49 0.00581 <0.001 0.0000003 0.006 0.000002 <0.001 0.0000003
16 waunAL 2567 191 0.00067 <2.62 0.00091 100* 0.00349* 10.0 0.00349 2.64* 0.00092* 0.846* 0.00029* 0.247 0.00009
24 g@anAu 2567 1.79 0.00050 <3.40 0.00100 133* 0.03830* 10.0 0.00290 <0.001 0.0000003 <0.001 0.0000003 0.003 0.000001
ﬁ’lﬁ%’]ﬁ‘ﬁ-ﬂ"]’@,%jﬂ 0.72-3.70 0.00020-0.00116 <2.62-<3.40 0.00090-0.00107 64.13-136.28* 0.00349-0.03986 <1.99-18.49 0.00051-0.00581 <0.001-2.64* 0.0000003-0.00092* | <0.001-0.846* | 0.000001-0.00029* <0.001-0.247 0.0000003-0.00009
ﬂ"lﬂ'J‘UF]&I ! <14 <0.0018 <13 <0.0011 <11 <0.0015 <88 <0.0113 <0.5 <0.00007 <0.3 <0.00004 <1 <0.00012
3 Udasmnauazany 25 We WAL 2565 0.72 0.00028 <3.40 0.00133 <1.15 0.00045 4.95 0.00194 0.135 0.00005 0.064 0.00003 0.042 0.00002
(Solution Treatment Furnace) 25 f@anAu 2565 1.19 0.00052 <3.40 0.00149 3.44 0.0015 10.29 0.00451 0.062 0.00002 0.065 0.00003 0.056 0.00003
25 Ne WAL 2566 7.34 0.00288* <3.40 0.00133 <1.15 0.00045 <1.99 0.00078 0.020 0.00001 0.020 0.00001 <0.001 0.0000004
26 9@aAL 2566 2.83 0.00110 <3.40 0.00136 10.31 0.00011 <1.99 0.00080 0.056 0.00002 0.034 0.00001 0.009 0.0000036
16 waun1AL 2567 1.50 0.00050 <2.62 0.00087 1.0 0.00038 2.87 0.00096 0.087 0.00003 0.095 0.00003 0.040 0.00001
24 g@anAu 2567 3.60 0.00120 <2.62 0.00085 2.29 0.00070 5 0.00180 0.274 0.00009 <0.001 0.0000003 <0.001 0.0000003
ﬁ’lﬁ%’]ﬁ‘ﬁ-ﬁ’]’@,%jﬂ 0.72-7.34 0.00028-0.00288* <2.62-<3.40 0.00085-0.00149 <1.15-10.31 0.00011-0.0070 <1.99-10.29 0.00078-0.00451 0.020-0.274 0.00001-0.00009 <0.001-0.095 0.0000003-0.00003 <0.001-0.056 0.0000003-0.00003
ﬂ"]ﬂ'J‘UF]&IZ/ <14 <0.0023 <13 <0.0014 <11 <0.0018 <88 <0.0141 <0.5 <0.00009 <0.3 <0.00004 <1 <0.00015
wnmsgiu’ <240 - <157 - <790 - <376 - <160 - <24 - - -
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NAN13N3I9H0UANMAINUNIAY Tutael w.A. 2565-2567

A15199 3

gaungal (Temperature)

{lefl (BOD)

Faf (COD)

undiunazludiv (Oil & grease)

YaaudauvIuane (TSS)

Yaaudeazanenin (TDS)

agdiuilual (Aluminum)

daniingaadn 429152990 anudunsa-ana (pH)
o (RiadnIu/an3) (Hiadn3u/an3) (HiadnTu/ans) (HiadnTu/ans) (HiadnIu/ans) (HiadnIu/ans)

1. ﬂamiqaaau&gmnqwﬁqﬁwaﬂmqmw 1.A.-8.8. 2565 7.4-8.0 29-34 <2.0-13.9 <25.0-103 <3 <5.0-14.4 281-450 0.107-0.325

N.A.-5.A. 2565 7.3-8.1 26-32 <2.0-19.2 <25.0-69.2 <3 <5.0-19.8 332-447 0.086-1.570
31.A.-3.8. 2566 6.6-8.4 27-32 <2.0-19.1 <25.0-75.0 <3 <5.0-16.3 198-670 0.154-2.840
N.A.-5.7. 2566 7.5-7.9 30-34 2.6-26.8 <25.0-124.0 <3-3 <5.0-46.4 364-576 0.152-0.359
1.A.-3.8. 2567 7378 29-35 <2.0-17.9 29.0-103.0 <3-4 <5.0-28.6 153-688 0.114-2.860
N.A.-5.7. 2567 73-7.7 30-31 2.0-67.6 <25.0-155.0 <3-5 <5.0-30.0 292-687 0.158-1.440
mgaqm-ﬁw‘hqw 6.6-8.4 26-35 <2.0-67.6 <25.0-155.0 <35 <5.0-46.4 153-688 0.086-2.860
2. 5qﬁﬂﬁqﬁqmaqiguuwa@ﬂ%m 1.0.-31.8. 2565 7.93-8.49 - - 2.00-33.00 - - 142.40-765.50 -
n.A.-5.A. 2565 5.53-8.49 - - 0-94.00 - - 33.87-1,287.00 -
3.A.-01.8. 2566 6.73-8.02 - - 18.58-112.0 - - 556.42-970.40 -
N.A.-5.A. 2566 6.73-8.02 - - 18.58-112.0 - - 556.42-970.40 -
3.A.-31.8. 2567 6.00-8.29 - - 2.0-74.0 - - 21.0-1,917.00 -
N.A.-5.A. 2567 6.00-7.25 - - 2.0-41.0 - - 172.8-1,081.00 -
A1gege-Arngn 5.53-8.49 - - 0-112.0 - - 21.0-1,917.00 -

3 fanthfsoumevazany” sy, 2565 - - - - - _ i i
n.0.-5.0. 2565 ) . _ ) ] _ ) )
1.0.-5.8. 2566 ) . _ ) ] _ ) )
n.0.-5.0. 2566 ) . _ ) ] _ ) )
ua-f.e. 2567 ) . _ . _ _ _ _
n.A.-5.0. 2567 ) . _ ] ] ] ] ]

A1gaga-Amgn - - - - - - - -

4. fwinthuuisunnssuunimdadu .08, 2565 6.2-7.6 24-31 - <25.0-338 <3-23* - 83-364 -

YDINTLUIUNTUED N.A.-5.A. 2565 7.4-8.0 26-31 - 39.2-314 <3-46* - 60-394 -
1.A.-31.8. 2566 7.0-7.9 27-32 - 150-408 11*-31% - 216-366 -

N.A.-5.A. 2566 7.2-83 29-32 - 112-264 7-26* - 63-239 -

1.A.-3.8. 2567 7.2-8.2 30-32 - 113-426 9-56* - 66-311 -

N.A.-5.A. 2567 7.8-8.1 26-32 - 110-358 17%-42% - 95-417 -

ANGIHA-ANAEN 6.2-8.3 24-32 - <25.0-426 <3-56* - 60-417 -



kitayote.n
Text Box


a '
19199 3 (912)

L. . 5 ) . 9 il (Temperature) Ulaf (BOD) @laf (COD) dhifuuazlusiu (Ol & grease) | vosuauvauase (T5S) | voswdsazaner (TDS) agditilual (Aluminum)
#011UMNT9A YIINTIVIN AU UUNIA-AY (pH)
o (Radn3u/ans) (Nadn3u/an3) (Radn3u/an3) (Hadn3u/an3) (Radn3u/an3) (Radn3u/an3)
5. i mudsunnszuuihvdedu 0.A.-8.8. 2565 5.6-7.4 26-28 - <25-266 <3 - 42-162 -
ﬁuaqmgufgumimamﬁluq N.A.-5.A. 2565 6.9-7.9 25-32 - 25-27.7 <3 - 71-276 -
Alaldnszurunsvae u.A.-51.8. 2566 5.9-8.0 22-27 - <25-27.2 <3 - 45-278 -
n.A.-5.0. 2566 6.6-7.9 24-31 - <25 <3 - <25-252 -
1.a.-3.8. 2567 6.9-7.8 22-29 - <25 <3 - <25-188 -
n.A.-5.0. 2567 6.8-8.3 23-28 - <25 <3 - 63-207 -
A1gega-Amgn 5.6-8.3 22-32 - <25-266 <3 - <25.0-278 -
6. 5aﬂ’ﬂﬁmguﬁaummxwﬁma‘aLﬁu 1.A.-31.8. 2565 6.4-7.8 27-31 - <25 <3 - 74-121 -
Yosmhedauaziiu (As#2) n.A.-5.0. 2565 6.8-8.2 27-31 - <25 <3 - 114-181 -
a.0.-41.8. 2566 7.1-76 25-29 - <25 <3 - 202-304 -
n.A.-5.0. 2566 7.0-78 25-28 - <25 <3 - 330-385 -
ey, 2567 6.8-7.4 22-28 - <25 <3 - 364-524 -
N.A.-5.A. 2567 6.9-7.4 23-28 - <25 <3 - 561-610 -
Angaga-Arngn 6.4-8.2 22-31 - <25 <3 - 74-610 -
7. faitmihfisnnmsdnsdioussuunses 1.0.-81.8. 2565 6.52-8.50 - - - - - 94.56-264.90 -
(Backwash waste Tank) n.A.-5.A. 2565 6.43-8.50 - - - - - 94.56-376.00 -
.08, 2566 6.30-7.49 - - - - - 105.90-539.60 -
n.A.-5.0. 2566 6.23-7.49 - - - - - 114.00-544.60 -
un-A.8. 2567 6.12-7.12 - - - - - 206-70-331.40 -
n.A.-5.A. 2567 6.08-7.13 - - - - - 125.10-394.10 -
A1gega-Amgn 6.08-8.50 - - - - - 94.56-544.60 -
8. fWnthiaanseuusanth RO w.A-3ly. 2565 6.71-7.58 - ; - ; ; 94.00-748.0 ]
(RO Brine) N.A.-5.A. 2565 6.66-8.91 - - - - - 0.059-0.0748 -
1.0.-81.8. 2566 6.70-7.84 - - - - - 333.10-873.20 -
n.A.-5.A. 2566 6.70-7.84 - - - - - 333.10-873.20 -
Ay, 2567 6.30-7.26 - - - - - 335.80-599.80 -
n.A-5.A. 2567 7.01-7.13 - - - - - 179.20-537.40 -
Angaga-Arngn 6.30-8.91 - - - - - 0.059-873.20 -
wasgiu’” 5.5:9.0" <45’ <500" <750" <10” <200" <3,000” -
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A1519% 4

HaN139323InAMAWUNRIAY TuYael W.A. 2565-2567

NAN13ATIIN .
AN - ATENEN
w1sines Wiy 1/2565 2/2565 1/2566 2/2566 1/2567 2/2567 ' o g
W1 W2 W1 W2 W1 w2 W1 w2 w1 W2 w1 w2 w1 W2

Anandunsa-ang (pH) - 6.8 7.7 6.9 7.0 6.6 6.8 6.8 7.2 7.5 7.4 6.6 7.1 66 - 15 68 - 1.7 5.0-9.0
gunfil (Temperature) asmaadea (°0) 31 27 32 28 29 29 28 28 28 30 28 30 28 - 32 27 - 30 5'
senBauaratsih (D0) me/L 6.8 5.8 4.3 5.1 4.1 4.5 4.4 4.2 3.2 2.0* 4.3 4.4 32 - 6.8 24* - 58 > 4.0
Pl (Conductivity) umhos/cm 179 428 307 260 314 499 326 454 300 722 304 304 179 - 326 260 - 722 -
AU (Turbidity) NTU 85 230 11 90 9.6 550 8.3 220 20 190 6.4 330 64 - 85 90 - 550 -
Ulef (BOD) mg/L 1.1 1.3 <1.0 1.2 1.8 5.0% <1.0 4.6* 1.8 4.0% <1.0 3.1% <10 - 18 1.2 - 50* <20
YaaudurIuaesaLe (TSS) me/L 26.4 110 6.0 68.9 10.8 265 <5.0 130 8.4 118 4 205 <50 - 264 689 - 265 -
wenTanile-lulnsiau (NH,N) me/L <0.5 <0.5 <0.5 <0.5 <05 | 089 | <05 | 099* | <05 127 | <50 <0.5 <0.5 <05 - 127* <05
Shsunasluiy (Oil & Grease) mg/L <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 -
aaslsd (U me/L 15.4 29.9 32.0 224 32.1 65.1 25.6 49.8 34.7 102 28.6 29.1 154 - 347 224 - 102 -
lumsa-lulasiau (NO,N) me/L 0.07 1.53 0.10 1.04 0.35 589* | 0.5 0.23 0.16 597% | 0.10 1.88 0.10 - 0.35 023 - 597* <50
Saulm (Sulphate) me/L 15.8 26.9 20.1 229 25.4 78.2 15.4 60.8 20.1 735 17.7 29.9 154 - 254 229 - 782 -
agiilan (A me/L 2.1 468 | 0.097 194 | 0106 | 766 | 0127 | 354 | 0239 | 6.66 0.03 496 | 0097 - 21 1.94 - 7.6 -
Lsendia (Mn) me/L 0688 | 0541 | 0509 | 0383 | 293 1.16 2.18 1.23 1.22 135 | 0.371 077 | 0371 - 293 | 0383 - 135 <10
Ty (Na) me/L 8.09 125 15 8.98 16.6 30.6 18.6 29.8 16 43.7 14.1 11.8 809 - 186 898 - 437 -

nUEUNS : W1 = ﬁ?‘uﬂﬁaﬁlﬁﬂ FIUALTUENNT DLNDUAINUAY

W2 = Ushaheging vy 5 Druiwnaniou

1/ ! = v | a o K ° - I % a a S = [
ﬂ']ll']mﬁﬁquﬁnllﬂigﬂqﬂﬂmgﬂiiﬂﬂqiaunﬂaallLL‘V‘\TSU']W AUUN 8 (N.A. 2537) L1594 MAUANTINITZIUAUNTNUN I‘ULLWZNUWN'J@‘ULLVaQ‘U']ﬂSSLﬂVW] 3 "LﬂLLﬂ

wisnhldsuthimnfenssunsssanuazannsodulslonide
() msgulnauazuslaelasdowhunissnidelsanuund uazihunszuiunmsuiulssamnimivhludeu
() NSRS
5 AnNAsIUANUIENIARNENIIINTAIINAeNWANR altiul 8 (n.a. 2537) iFes vusmAssIuANNI TuuanifiAuundshussand 3 16

(*) AIUINIFILANUTENIAAENTTUNITAIINOUWIAYIA 2TUT 8 (W.A. 2537) 153 AmununsgIuaunwi Tuuvashifuwasiussnni 3 laun

() ANINATTIUATLUTENIARMENTINNTAWINTONLVIYIA aTURl 8 (W.a. 2537) 1309 AMvuaNnsgIugua w1 Tuuvauhiauunanissnni 3 loud
71 : enunanm s iinuannsnisdesiunasuilonansesnudwindounasinnin1sinaunTiaaeunanssnuasindeu (F3eiunis) lasinislssnundnegiilien veeuitm watle vy 8idavsa asudawes 311n

5U5UAEUSEN AauTaLnuY aan walulad 311n, 2568



715197 5

nan13nsdnszaudsduussaniausnagusulnginedasnis ludading. 2565-2567

NAN15AS9R (LATLUA La)

0ANTIAIN Fraamiinsania stiudaaie 24 Falue srRudeeitugu sziuLdeegega szAuLdeINaNeTu-NansAY
(Leq 24 hr) (Lyp) ()] (Ly)
1. Gruviaelauin 24-31/05/65 48.9-51.7 36.9-49.8 75.8-58.0 53.2-55.1
22-29/10/65 52.4-54.7 44.3-55.9 79.7-89.9 56.2-58.3
18-25/05/66 56.0-60.0 45.8-59.4 86.2-95.3 59.8-62.1
21-28/10/66 55.2-57.9 45.5-635 80.5-91.8 59.8-62.2
16-23/05/67 49.3-59.3 36.2-61.6 78.1-95.9 54.4-60.3
22-29/10/67 46.3-51.1 39.2-51.8 47.8-79.9 51.9-53.2
AAga-gegn 46.3-60.0 36.2-63.5 47.8-95.9 51.9-62.2
2. WraBudalasinis 24-31/05/65 52.0-54.6 41.6-57.6 72.9-80.0 57.8-60.5
fudidnzTuanideaile 22-29/10/65 55.8-57.7 45.0-57.9 80.6-93.8 59.8-61.3
18-25/05/66 65.6-67.0 41.8-68.4 72.6-103.9 57.8-60.5
21-28/10/66 55.3-58.6 44.9-59.2 78.0-92.1 59.0-62.3
16-23/05/67 56.2-58.8 45.1-58.2 75.5-93.1 61.0-62.8
22-29/10/67 55.2-57.8 48.0-57.5 49.3-83.9 59.3-64.1
AAga-gegn 52.0-67.0 41.6-68.4 49.3-103.9 57.8-64.1
3. GSinSudalaseanis 24-31/05/65 46.7-56.9 38.0-53.8 73.7-95.4 54.5-65.9
fufianziuanidesld 22-29/10/65 48.8-55.8 39.7-59.1 76.8-86.6 53.6-6.0
18-25/05/66 55.7-62.9 46.9-62.2 80.7-97.6 59.3-69.3
21-28/10/66 54.2-65.5 40.5-64.7 72.3-92.6 57.4-72.0
16-23/05/67 57.9-65.3 55.9-65.1 86.5-95.6 63.8-71.8
22-29/10/67 63.1-63.9 61.9-64.1 63.5-74.8 69.8-70.2
Anga-gegn 46.7-65.5 38.0-65.1 63.5-97.6 53.6-72.0
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A15197 5 (fim)

WNaN15M5239A (LATLUA L1B)

0NN Fraamiinsania stiudaade 24 Falue srRudeeitugu sziuLdeegegn sEAuLdeINaNeTu-NaIeAY
(Leq 24 hr) (Lyp) ()] (Ly)

4. WinnBuialasenis 24-31/05/65 60.8-63.1 53.1-62.5 61.3-95.1 67.0-69.6
duiianziusanideamile 22-29/10/65 57.6-60.0 52.1-61.1 94.2-100.2 62.5-64.6
18-25/05/66 52.6-56.7 47.3-53.2 76.7-95.6 58.1-60.0
21-28/10/66 62.5-66.0 57.9-66.7 84.2-97.5 68.4-72.3
16-23/05/67 50.1-54.9 37.5-56.8 77.7-99.0 53.2-58.3
22-29/10/67 63.1-63.9 61.9-64.1 63.5-74.8 69.8-70.2
Aenge-gagn 50.1-66.0 37.5-66.7 61.3-100.2 53.2-72.3
5. U%L’Jm%&l%’;’ﬂﬂi\iﬂ’li 24-31/05/65 54.2-61.9 50.2-59.6 80.8-101.6 61.0-64.5
fudidnzTusanidesld 22-29/10/65 47.9-49.2 37.0-48.7 62.5-79.1 52.7-54.5
18-25/05/66 58.2-62.3 54.9-63.8 84.8-94.6 64.2-67.5
21-28/10/66 52.6-56.6 38.4-56.4 82.3-93.9 58.4-61.4
16-23/05/67 58.7-67.0 53.1-67.7 88.7-99.6 62.9-73.0
22-29/10/67 50.4-55.7 47.5-58.3 48.8-73.2 56.5-60.2
AAga-gegn 47.9-67.0 37.0-67.7 48.8-101.6 52.7-73.0

mmmg'lul/ 70 - 115 -

1/ = v | a o o A ° YT )
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M1519% 6

NAN1IN5229AsEAULEBITUNUUS T uie Y Tutaet w.e. 2565-2567

A0TUNATIIN/ANWULITY

F29L281NM5IIN

NANISASIINTLAULFBITUNIU

(adua (19))

1. UStaautnusinelaiin

24-25 W wAAN 2565
25-26 WEwAAU 2565
26-27 WEwAAU 2565
27-28 WEwAAU 2565
28-29 WwewnAu 2565
29-30 wewnAU 2565
30-31 wawnAu 2565
22-23 panAu 2565
23-24 panAil 2565
24-25 panAil 2565
25-26 anA 2565
26-27 9anAu 2565
27-28 aanAi 2565

28-29 anfAu 2565

6.1-938

52-9.7

6.1-93

6.3-93

6.1-9.4

6.2-9.8

6.5-9.9

51-8.7

38-7.7

57-65

52-838

39-73

6.0-53

48-738

ANANEN-E98R
9 Y 9

3.8-9.9

18-19 wwnAN 2566
19-20 wownAu 2566
20-21 wewnAu 2566
21-22 W wnAU 2566
22-23 W wAAU 2566
23-24 WEwAAU 2566

24-25 W wnAU 2566
21-22 sanau 2566

22-23 ganau 2566
23-24 fanAu 2566
24-25 panAL 2566
25-26 @AY 2566
26-27 AaAu 2566

27-28 naney 2566

498382
-14.7 89 8.7
21.00988
958383
-13.9 0983
9.6 9384

13589 7.3
7.7

7.6
7.4
7.9
6.9
7.2

7.9

ANANEN-E98R
9 Y 9

-21.0 f9 8.8

-8-
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M15149% 6 (6ia)

P . s . NAN1INIITNTEAUHITUNIU
A01UNATIIN/ANTULIY 291798115290 _
(watua (19))

16-17 wewnAu 2567 7.7

17-18 wewnAu 2567 7.6

18-19 wwnAu 2567 7.4

19-20 wewnAu 2567 7.8

20-21 wewnnau 2567 7.9

21-22 wwaau 2567 7.6

22-23 WwARu 2567 7.8

21-22 anau 2567 4.6

22-23 ganau 2567 7.5

23-24 ganau 2567 7.9

24-25 ganau 2567 6.3

25-26 ganau 2567 6.6

26-27 sanau 2567 6.1

27-28 sanau 2567 8.2

A1Angn-gagn 4.6-8.2

v»hmmg'ml/ <10

1/ a 1Y ' a o A « i o o
KRUIYLAR UY5¥NIAAUENTTUNTAILIAADULUIYIF AUUN 29 (W.A.2550) 1589 ANTEAULEEITUNIU

UsgnAlusIeRanyune ey 124 noufiviy 989 Jui 16 dwnau 2550

FenuRansUFiRauasnsdosiutasuilunansenuAmIndeNLALIIRTNSRAALATIIABUNANTENY
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)
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95U UTEN AaudaLnun aa walulad I11n, 2568




wan13nsdnduszaudss (Noise Contour Map) Tudasl w.a. 2565-2567

A1319%1 7

H0UNATIVIN/ANWUZIU

4291817959390

sEauIdsaRaY 1 Ui

(wdua (10))

seaudesgeEn (L,,.,)

(wdua (10))

1. UShaiuiinsndnalnazgiilieu

1UNT1AY - Uuneu 2565 70.3-85.9 73.0-88.1
(Al Plant) nsnAY - SuAL 2565 70.3-85.9 73.0-88.1
UNT1AY - Uguneu 2566 70.3-85.9 73.0-88.1
NINYIAY - UNAN 2566 57.2-95.5% 58.8-105
UNTIAY - Aguneu 2567 57.2-95.5% 58.8-105
NINYIAY - SuNAN 2567 57.2-95.5% 58.8-105
Adga-gegn 57.2-95.5% 58.8-105
2. Gnuiuiinsudaainegiiden uns1AY - guieu 2565 70.3-85.9 73.0-88.1
wisil 2 (A8#2) N3NYIAY - SUIAY 2565 70.3-85.9 73.0-88.1
UNTIAY - Auneu 2566 70.3-85.9 73.0-88.1
NINYIAY - SUNAN 2566 71.0-89.6 72.3-90.0
UNTIAY - Aguieu 2567 71.0-89.6 72.3-90.0
nINYIAY - SuNAN 2567 71.0-89.6 72.3-90.0
AAga-gean 70.3-89.6 72.3-90.0
Fhlﬂﬁligﬂul/y 94 115

1/ = ' a o 4 o ' v a '
NUIYLAG) - UsENARMUENIINANTAINABNLITR aTuf 29 (W.A.2550) 1589 ASTAULFLITUNIU ﬂixmﬂ’[,uswmmqmﬂm ey 124

maufLey 989 Tudl 16 AamAn 2550

2/ o o N Y = o ' a o N
lI’W(5]Sﬁ']uﬁ'luﬂQﬁuuiﬁﬁﬂ’ﬂmﬂa@ﬂﬂEJLLBEB'IGU’JEU’]JJEJLLM\'FU’WI Ui%mﬂﬁ%iﬁ@miﬂ’] (OSHA), 2021

* AnfunaeinnsgIuiinue
- lilfidoya

a wa

i enuwan1sufianumesnisdesiusazudlunansenuduindeuuwasinsnishinmunsiadeunansenudwinden (Faefiuns)

Tasanslsanundnegliflon vesuidn wadle lny Bidavsa roudawmes 1in ausalaeu3dn roudaunui sew wielulad $1in 2568
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715199 8

wWisuilisunansaaguamninauluyael we. 2565-2567

2565 2566 2567
578M135 AT wauni 5 waRaUnR 5 UIUATA nauni Y naraUNR Y UIUATI | waund | waRaung |
Jouaz Jouaz Jouaz Jouaz Jouaz Jouaz
(Aw) (Aw) (Aw) (Aw) (Aw) (Aw) (Aw) (Aw) (Aw)
HANTIFUA NI
_ & (Office) 28 21 75.0 7 25.0 30 30 100 0 0 30 26 86.7 a 133
- MmhendnduaInegiliiley (Aluminum Wire Rod) 35 31 88.6 4 114 31 35 94.6 2 54 40 41 102.5 14 35.0
- mhewdnanegiliiley (Aluminum Wire) 13 13 100 0 0 15 15 100 0 0 23 19 82.6 4 174
- wihendnuviseailifounaudaass (Aluminum Alloy Round Bar) 14 12 85.7 2 14.3 14 13 92.9 1 71 16 15 938 1 6.3
91 90 144 85.6 13 14.4 96 93 96.9 3 341 109 101 92.7 23 211
Nan3RFUTIANINUDA
_ diinau Office) 18 17 94.4 1 5.6 18 18 100 0 0 20 18 90.0 2 10.0
- Mmhendnduainegiliiley (Aluminum Wire Rod) 35 29 82.9 6 17.1 31 37 100 0 0 40 31 75 9 22.5
- mhewdnanegiliiled (Aluminum Wire) 13 13 100 0 0 15 15 100 0 0 23 18 783 5 21.7
- wihendnwriseaiiisunaudaaes (Aluminum Alloy Round Bar) 14 12 85.7 2 14.3 14 14 100 0 0 16 13 813 3 18.8
591 80 71 88.8 9 11.3 84 84 100 0 0 99 80 80.8 19 19.2
HAATIAETNTTANINATLABY
_ diinau (Office) 1 1 100 0 0 7 7 100 0 0 7 7 100 0 0
- Mmhendnduainegilitiey (Aluminum Wire Rod) 26 24 92.3 2 . 27 21 100 0 0 28 25 89.3 3 10.7
- whenAnainegiien (Auminum Wire) 3 3 100 0 0 15 13 86.7 2 133 14 11 78.6 3 21.4
- mhgnanuvisegiileunaudanss (Aluminum Alloy Round Bar) 11 9 81.8 2 18.2 14 11 8.6 3 21.4 14 12 85.7 2 14.3
91 41 37 90.2 4 9.8 63 58 92.1 5 7.9 63 55 87.3 8 12.7
HARSIVENTIANINATUD L
_ diinau (Office) 11 3 273 8 72.7 11 5 455 6 54.5 11 10 90.9 1 9.1
- hendaduanegiifien (Auminum Wire Rod) 33 23 69.7 10 30.3 37 22 59.5 15 405 39 38 97.4 1 26
- whendnanegiifien (Auminum Wire) 13 9 69.2 a 30.8 15 10 66.7 5 333 18 17 94.4 1 5.6
- mhgnanuvisegiileunaudanss (Aluminum Alloy Round Bar) 14 12 85.7 2 14.3 14 9 64.3 5 35.7 14 13 92.9 1 71
91 71 47 66.2 24 33.8 7 46 59.7 31 40.3 82 78 95.1 4 4.9

-11-
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15197 8 (sim)

2565 2566 2567
578M35 AT wauni 5 waRaUnR 5 UIUATI nauni Y naraUNR Y UUATA | walnd | waRaung |
Joway Joway Joway Joway Jouay Jouay
(Aw) (AW) (AW) (AW) (AW) (AY) (AY) (Aw) (AW)
nansvegiliilenludon
- wihendniduatnegiiiey (Aluminum Wire Rod) 22 22 100 0 0 22 22 100 0 0 22 22 100 0 0
25 25 100 0 0 25 25 100 0 0 25 25 100 0 0

U

vnews) : 1wl w.e. 2565-2567 Andiun1snsialnalsaneg1utang lnunanss

o ¢ ¢ . . & g & = Y| S v v ) a o o v ' &
msasavguaminlulasunndan@anivmans (Occupational Physical) lunsasiguanduiiugiu Tagaziinsindiugs Fadmidn Sannusiuladn Tadnas sudlinanie BMI) n15nsaam v Ao ayn fesllvsess Fesiin Jen nsasen

maiuveaiily Wudu TneanuRaunfsinu fie (1) dewllonns 2 913 (2) deaumia 2 413 (3) Hugy uae (8) Inseed Jsnuiaun

msnsvaussanlen unsanaiieganuansatumsimifivesen lnsanuRaunfiinu fe aussanmienainund wuudinnisvenedven - Aaunfidintes” Faamsuesnisiiveadinnisveneiiildivaieaiiveg Hainaie

¥
ad a =

ANLNATVU U

vandnaunguau uwagngulvd dnalminsudianluusagd)

meluilleven WewnillovesiianuBanguilovas vliveredliladiun annmnieuenden wu flaswadiessiineinund nszgnuiinenyuiing (Pectus excavatum) wioufiusAuiidauuin (Obesity) {usu

nsnsaaussanmmslasuy [WunsihsyTannega

winnngasUanuAniululuiuseswnmdhamnsaujuRnuld lneanuRaunfinsedunslaguiiniugs (8,000 - 8,000 Hz) eraindunuiouazideunungAnssunsedunadenludinusydriu nglidldiAnananvndu dnwaznisaat

L = A
WAL UUNINVULT DY 9

nMIATIRENsTAnINANSHBRN Wunsaiaiiensiihse Tatmmsanenn laeanuiiaundvinu Ae "nsusadiusteylng - lna” FsanuReun@iiinty i

Funslesuaindeasaluntnauidesrinaududadesnsdunisviau Ineanuiadn

duawdy uazduanuRaunifiszaunisladuiinudias (4,000 - 8,000 Hz) wllewdun Fwmanisasivaussannnslaguvesinauiu

nsnseglilienluden Wunsesmmuiinauasegiiilensamelasu lnenansnsrnvenguidudalaensslinuanuiaunile 9

=)
)

US¥ weadle lny Bldanse roudawmas 3119, 2568
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URILLA

alvgfldlaninaungudn snviy mizendnuviseg

i a P ¢
ADULIUIU LUBDLABDULNEIEU WA, 2560 bWNYT

a a

zul591n13

El

vaninaungudu uaznglval (ndnalminudluusiasl)

Uleunangaans (Aluminum Alloy Round Bar)

lfgudouatesnaunniinnuiidesgs

Aoy

Yuwuud 9

WU dwdnau 1 au




A151991 9

Wan13ns239nssAudsen1elulseay luyasl w.a. 2565-2567

wan1sasIvinsziudes i 8 dalue nan1InTIRInsTAUEEIEER
anuiinsaadn/dnunsan draaiinsania (Leq 8 h1) (La)
(w@ua (1)) (w@ua (1))
1. Wailuiinszuaunisude 27 qenni 2565 85.5" 93.7
25 panAu 2565 83.1 103.0
18 WOWAAN 2566 81.5 89.4
24 fanAs 2566 84.4 99.1
20 Neun1AY 2567 76.6 96.9
24-25 RANAY 2567 727 83.1
Adingn-gegn 72.7-85.5* 83.1-103.0
2. Wnasitufinszuaunistia 30 ngunnu 2565 755 93.4
25 panAu 2565 75.2 101.0
18 WOWAAN 2566 773 88.7
24 fanAs 2566 80.6 110.0
20 Neun1AY 2567 739 86.4
24-25 ANAY 2567 785 103.0
Adingn-gegn 73.9-80.6 86.4-110.0
3. U%LamﬁuﬁnﬂsmaﬂamagﬁLﬁﬂu 30 WquNIAL 2565 756 94.9
wiedl 2 (A8#2) 25 fAnAL 2565 81.0 98.3
18 WuAIAL 2566 7.6 95.7
24 s 2566 80.1 92.8
20 weunAL 2567 80.2 99.9
24-25 ANAY 2567 78.1 97.5
Adingn-gegn 75.6-81.0 92.8-99.9
ﬂ"l&ﬂﬁliﬁ’luu <85 =
ﬂ"l&ﬂﬁliﬁ’my = <115

vanew ©  snesgiunulssmansuataRnmsuasAATeIsIY e wmspiussiudesioenligning lisuedenaansreznavhaluudes fu ne. 2561
UsemieflusiwAvayiunw tdu 135 neufites 19 9 asiuil 26 unsiau n.a. 2561
7 wnaspusulszmangnasnsas Fes fvunesgiulunisuims Iams uasdiduns dumnulaensis eieunsouazaninuandon
TumsvhanuReafuarudeu uaseds uasides wa. 2559 Uszmdlusiwfeamgune idu 133 aoudl 91 n aatudl 17 ganau we. 2559

* AndunasiuasgIuiiinug

a wa

i« Menuran1sUitanuiasmstesiuuasuilonansenuiuindenuazainsnisinnunsisdeunansenudaindey (Frdniuns) tassmslssnundn

agiiflow veuson wadle ln Biiavsa Aeudawes $1in sausalag USEM Aoudaunuv eevl walulad $1in, 2568
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15199 10

NANISASIDIATLAULALIUEIUNTINGIUY ARBATSELLIAINI9TU TUY29U W.A. 2565-2567

AN1UNNTIIN/ANWUTITU

YIWIARANIUATIVFDU

HaN13n39TAUs T sazaNgndalASudur

' v o A v v a °
AN3TAU Lﬁﬂﬁﬂgﬂ%"l\ﬂﬂiU LRAYFADANNTININIU

(%DOSE) (TWA) (wdua (19))

1. USauituiinszuaunisvas 27 WonPL 2565 45.2 815
25 AAPL 2565 34.8 80.4
18 WeuAPL 2566 16.1 771
24 faPLl 2566 80.1 84.0
20 WowAIAL 2567 28.6 79.6
25 MAAL 2567 76.0 83.7

AAgn-gagn 16.1-80.1 77.7-84.0
2. Ustnauiufinszuaunsen 30 WWAAY 2565 83.3 84.2
25 MANPL 2565 19.3 779
18 AP 2566 18.9 778
24 manPLl 2566 59.6 82.8
20 WQwAIAL 2567 49.2 81.9
25 MAAL 2567 69.3 83.4

AAEA-geen 18.9-83.3 77.8-84.2

-14-
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15199 10 (sid)

P . _ nansasRiaUsinadesazauignitdldsududa | Arszduidesiignindldtueienasnnisine
a0unnsITn/Anwazay YIAAANIUATIVEDY _
(%DOSE) (TWA) (w@iua (19))

3. U'%nmﬁuﬁmiwamamagﬁtﬁﬂu 30 NQWAAY 2565 80.2 84.0
wiieii 2 (As#2) ¥ 25 faaw 2565 64.2 83.1
18 WewAAU 2566 16.3 77.1
24 pannil 2566 76.2 82.8
20 WHwNAN 2567 37.5 80.8
25 fanAy 2567 43.2 81.4

AAgn-gagn 16.3-80.2 77.1-84.0
fhmmg'ml/ - <85

1/ ° a Y} o a v o = o v ° = ) o '
WU © NHNITNTINNINUANIRTZITU 1‘14?11%5‘1/17? ANNTT LAEAUUUNITAUANNUADANE BIFIDUNNYLATANINLINGBY IUﬂqﬁmqquLﬂU’JﬁUﬂquiau NGNG MM

LALLEES W.A. 2559

2/ X 4 a a a |l a_ o a A A
Wu%ﬂqiwafﬂajﬂﬁquu‘UﬂJLLwﬂw 2 (A8#2) lWUAALUUNTLUBLIADULLENYU W.A. 2564

* ANAUNATININSF IR
- lifiteya
a1 s1enuRan1sUfTRaumnsnslesiulazuilananssnuauIndeulaziInnIsinnIun @ UNANSENUAWIRAeN (F29aliuns) 1Asen1slssungs

agliileu vauiEv wadle lne Bildan3a Aeudawes 911n sauTulay USEM Aeudaunuv oevl wealulad 91in, 2568
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A15199 11

WiguiiisunanisnsvdeuannweimMealusatuusenaunis Tugaed w.a. 2565-2567

v 1/ a a o
HanInsIRin - @adniu/gnuiAniuns)

90n59290 Ynasaain
Total Dust Respirable Dust Aluminium (Al)
1. U%L’Jmﬁ’uﬁni:UQunqiwaau 1/2565 0.079 0.021 0.001
2/2565 0.806 0.027 0.003
1/2566 0.503 0.008 0.002
2/2566 0.074 0.012 <0.001
1/2567 <0.060 0.028 <0.001
2/2567 <0.060 0.012 0.005
ﬁ']ﬁ?’lfjﬂ-@xifjﬂ <0.060-0.806 0.008-0.028 <0.001-0.005
2. Vinailufinszuaunisvae 1/2565 0.078 0.025 <0.001
2/2565 0.417 0.228 0.001
1/2566 0.538 0.274 0.002
2/2566 <0.060 0.005 <0.001
1/2567 <0.060 0.018 0.002
2/2567 <0.060 0.022 <0.001
ﬁﬂﬁ?ﬂﬁ]ﬂ-@ﬂﬁ]ﬂ <0.060-0.538 0.005-0.274 <0.001-0.002
wasg <15 <5 ]
wasg - - <15

1
KRUTYLAR -
A TDLWIVL

2/

/ o a a a = Y
ATUIUNYUFNISNINTFIUNRUNHY 25 3AalYYE AUAU 1 UITUINA

YoMmunved Occupational Safety & Health Administration (OSHA)

3/ o a % - N o w v v o
3J’1Miﬁﬁu@'ﬂllﬂi%ﬂ?ﬂﬂillﬁl]ﬁﬂﬂ?iLLa%@NﬂiaﬂLLiN?u L399 YAINAAMULVUVUVDIGENTLAUDUATIEY N.A. 2560

<.
-

Usgmalusafiaanuuny) iau 134 nauiiley 198 9 asiui 3 dwnau w.a. 2560

(Frefliunis) lasanislssnundnegiiflen vesustn teadle lne Bidavsa raudames 911n

2UTUlReUS M Aaudalnut aavl wialulad 31ie, 2568
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715199 12

Wisuilsunanisnsiainszauaasduduvaslosewielunuiiviney Tutas we. 2565-2567

o 1/ a a o ¢
WNaN1373333A (uaaﬂsw@‘ﬂu'\ﬁﬂl,&lﬂi)

0A522A Unnsain
' finwaaasu (CL) finwaaalsd (HCL finwlalasiauvigealse (HF)
1. Umiufinssutunisvaeu | 1/2565 <0.001 <0.001 <0.001
2/2565 <0.001 0.005 0.009
1/2566 <0.001 <0.001 <0.001
2/2566 0.001 0.003 0.006
1/2567 <0.001 <0.001 <0.001
2/2567 0.002 <0.001 <0.001
Adinga-gega <0.001-0.002 <0.001-0.005 <0.001-0.009
2. U‘%nmﬁuﬁnsxmumwda 1/2565 <0.001 <0.001 <0.001
2/2565 <0.001 <0.001 <0.001
1/2566 <0.001 <0.001 <0.001
2/2566 <0.001 <0.001 <0.001
1/2567 <0.001 <0.001 <0.001
2/2567 <0.001 <0.001 <0.001
AAga-gagn <0.001 <0.001 <0.001
aasgiu <1” <5’ -
wasgiu . - <3’

1/ o { a 9
RUELNR - AMUABUENMERIgILNaN 25 peAwalTad ANAY 1 USTENNA
— o« 9 Y

2 U a v { o Y v o
/ Nﬂﬂﬁﬁqumqﬂﬂizﬂ’]ﬂﬂﬁﬂﬁﬂﬁﬂﬂ’]ﬁLLazﬂ‘Mﬁﬁ@x‘iLlﬁﬂﬂ']‘u L%?N %ﬂmnmmmLsumumaamimﬁaumw wA. 2560

Usgmalusnyfiaanpuun 1w 134 moufivas 198 4 aaiuil 3 dwnau wa. 2560 @adninanuiduduresansiaiiounsng

gagalidalaglusgninanisie

3/ v a v { o o vy Y
NWWﬁEWUGl’]MUiBﬂ?ﬂﬂﬁJﬁ?ﬁﬂfﬂﬁLLazﬂNﬂﬁﬁNLLﬁN']u 1384 VAIAAANUTNTUBIENSATIBUATI Wl 2560 Usenieluy

FWRINYUNBIAN 134 il 198 ¢ aeTui 3 A wa. 2560 @adrinmnududuvesansiniidunsienionaoniian

A159N9UUNR)

31 0 1eunansuiRanusnsnstesiuuasiilunansenuanndeuuariInsNARMNATIIEB UHAN SENUAILINA DY

(@eiufiunis) lassnslssnundnegilidey veauidn wadle lne Bidevia oudaimes $1in

59U IA8US N Aoudaunuy aavl walulal 311n 2568
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15199 13

<

Wisuifisuxansian1unsIIdausEAuANSauUSNUIU IR (WBGT) Tutsl w.A. 2565-2567

qﬂﬂiqa%ﬂ ﬂﬁﬂiqaih NanﬁiﬁﬂﬁﬁumsqﬂaauszﬁUﬂqﬁu%au
Aads WBGT (0)

1.U%vnuﬁuﬁnszuqunﬁswaau 1/2565 259
2/2565 262
1/2566 262
2/2566 30.2
1/2567 294
2/2567 236

fi'w'i’ﬂqﬂ-gaqﬂ 23.6-30.2
2. Unaiiuiinsyusunisvde 1/2565 253
2/2565 260
1/2566 2538
2/2566 26.1
1/2567 270
2/2567 24.7

AAga-gagn 24.7-27.0
3, USnaiuiinszusunisausau 1/2565 25.1
2/2565 233
1/2566 262
2/2566 233
1/2567 24.9
2/2567 241

AAgA-gagn 23.3-26.2
4, U‘%L’Jmﬁluﬁnizmumsauazm&l 1/2565 26.0
2/2565 24.0
1/2566 237
2/2566 230
1/2567 252
2/2567 24.2

AAgA-gagn 23.0-26.0

wnsgu <32.0/<34.0

wnewe - UINTFIUATUNYNTENTITEU o9 AvuanInsgulun1suims IanisuagaidunisauauUasnsy
anTreundouazaninwandenlunsiieuiefuauseu waweEing wazides w.e. 2559 ARuily
URINYUN L 133 meudl 91 n astufl 17 nana w.a. 2559

i - iwamumamiﬂgjﬁammmmmsi’]mﬁuuazLLﬁlﬂJwaﬂswu?qLnm?auu,azmmsmiammmmmaaumaﬂizm%qmﬁam

(Frefufiunis) lasanislssnundnegiifion vesustn teadle ne Bidarsa raudames 911n

UTUlR8UTIM Aaudaunut 9aul welulad $1im, 2567

-18-




f1519% 14

adansiingURMgvadlaTn1g Tudael w.e. 2565-2567

o 1/2565 2/2565 1/2566 2/2566 1/2567 2/2567 37U
iR Rsiungasy 0 0 0 0 0 0 0
gifwmlifetunganu 0 3 1 0 0 1 5
A devnenaningau 0 0 0 0 0 0 0

a o al a & a [ § o w a o 3 L3 a o w
093 E oadle lne Blaan3aA AauRAWDs 310 SUTINlREUSEN AeudaLun oan nalulad N0, 2568
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715199 15

Naﬂ’liﬁqi’T\]ﬂ’}ﬂ&laﬂLﬁu’UENUiz‘lﬂ‘lMﬁlUiﬁi\iﬂ'ﬁ%lﬂﬁ 5 flawns 129U W.A. 2565-2567

U w.A. 2565 (n = 400 faE19) U w.A. 2566 (n = 402 aE19) U w.A. 2567 (n = 403 fag19)
i HAN35ENSIANUANTIUENINLATEFND NaN15EN5IANUANTIUANINLATEFND NaN15EN39ANUANTIUANNLATYFND
TIHAsat deAu wazviAuARvasUTEYITU deAu wazviAuARvasUTEYITU fenu wazviruARvasUTEYITU
U Souay U Souay U Souay
1 amwinlumedeau-iasugia veslduntual
1.1 A
- VY 248 62.0 165 41.0 177 43.9
SR 152 38.0 237 59.0 226 56.1
33U 400 100.0 402 100.0 403 100.0
12 @y
- 31407 0 0.0 112 279 138 34.2
- 41509 78 19.5 143 35.6 92 22.8
- 51601 113 283 86 21.4 53 13.2
- egnnn 60 Biuly 150 375 0 0.0 27 6.7
- lisyydeya 59 15.7 61 15.1 93 23.1
33U 400 100.0 402 100.0 403 100.0
2. dayaduguaw
21 msiulhevesdsundnluadaiou
- ldinefinuduiae 380 95.0 347 86.3 342 84.9
- pefiewduiae 20 5.0 55 13.7 61 15.1
39U 400 100.0 402 100.0 403 100.0
Tsafinulunguauduiae
- Tsagliui 5 25.0 15 275 150 37.2
- lofliaume 0 0.0 0 0.0 39 9.7

-20-
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715199 15 (sim)

U w.A. 2565 (n = 400 f18819) U w.A. 2566 (n = 402 f18819) U w.a. 2567 (n = 403 A1881)
i NAN3ENSIANUANTIUENINLATEFND NaN15EN3IANUATIUANNLATEFND NaN15EN3ANUANTIUANNLATYFAD
et feau wazviAuARYIUITYIBY f9au wazviAuARYIUITYBY F9au waziAUARYIUITYNBY
I Souay I Souay U Souaz
- waum Wemdniau 0 0.0 0 0.0 23 5.7
- M IYuASYY 3 16.7 13 23.2 77 19.1
- Tsrduq 0 Tseausuladin Tsawunmanu Wudu 6 333 16 29.0 114 28.3
374 14 75.0 44 79.7 403 100.0
3. nssunsudeyatnigns uazanuAadiudalasenise

- hlmesunsiuenians 126 31.5 303 75.4 296 73.4

- Funsudeyadniens 274 68.5 99 24.6 107 26.6
374 400 100.0 402 100.0 403 100.0

YBINNNITTUNTIVVIIETVIYNBUTOULATINTG

- Sunmutmasnndieutiy 119 435 0 33.3 116 28.8

- nvanniheuszneenge 48 17.7 0 0.0 11 2.7

- wywanngdihyuay 35 12.8 0 20.5 a5 112

- @wihiilasenis 0 0.0 0 238 220 50.6

- NFIVIINLDNENT/HAUAY 0 0.0 0 0.0 11 2.7

- lsyydoya 198 26.0 402 22.4 0 0.0
374 400 100.0 402 100.0 403 100.0

4. wansgnuiildsuainlasenis
4.1 Fudwadou
4.1.1 anwend (Y Juazass)

- lsdflnansgnu 200 50.0 396 98.5 204 50.6

- lgisunanszny 0 0.0 6 1.5 199 49.4

- lddszydeya 200 50.0 0 0.0 0 0.0
374 400 100.0 402 100.0 403 100.0
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715199 15 (sim)

U w.A. 2565 (n = 400 f79819)

U .A. 2566 (n = 402 f79819)

U n.A. 2567 (n = 403 f79819)

NAN3ENSIANUANTIUENINLATEFND

NaN15EN3IANUATIUANNLATEFND

NaN15EN3ANUANTIUANNLATYFAD

et feau wazviAuARYIUITYIBY f9au wazviAuARYIUITYBY F9au waziAUARYIUITYNBY
I Souay I Souay U Souaz

FLAUNANIINY
- Usrunn 0 0.0 0 0.0 57 14.2
- oy 0 0.0 1 16.7 69 172
- Yunang 0 0.0 a4 66.6 97 24.0
- 4N 0 0.0 1 16.7 107 26.5
- wnfign 0 0.0 0 0.0 73 18.1
374 0 0.0 6 100.0 403 100.0

4.2 \usin/ATu
- ladflnansgnu 200 50.0 402 100 219 54.3
- lesunanszny 0 0.0 0 0.0 184 45.7
- lsyydoya 200 50.0 0 0.0 0 0.0
374 400 100.0 402 100.0 403 100.0

FLAUNANIINY
- tsrunn 0 0.0 0 0.0 66 163
- sy 0 0.0 0 0.0 90 22.3
- Uunang 0 0.0 0 0.0 107 26.6
- 4N 0 0.0 0 0.0 118 29.4
- 1nfign 0 0.0 0 0.0 22 5.4
374 0 0.0 0 0.0 403 100.0

4.3 anuduazitou

- laifinansynu 200 50.0 402 100.0 284 70.5
- lgisunanszny 0 0.0 0 0.0 119 29.5
- lddszydeya 200 50.0 0 0.0 0 0.0
374 400 100.0 402 100.0 403 100.0
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715199 15 (sim)

U w.A. 2565 (n = 400 f79819)

U .A. 2566 (n = 402 f79819)

U n.A. 2567 (n = 403 f79819)

NAN3ENSIANUANTIUENINLATEFND

NaN15EN3IANUATIUANNLATEFND

NaN15EN3ANUANTIUANNLATYFAD

et feau wazviAuARYIUITYIBY f9au wazviAuARYIUITYBY F9au waziAUARYIUITYNBY
I Souay I Souay U Souaz

FLAUNANIINY
- Usrunn 0 0.0 0 0.0 166 41.3
- sy 0 0.0 0 0.0 108 26.9
- Yunang 0 0.0 0 0.0 88 21.8
- 4N 0 0.0 0 0.0 38 9.2
- ndign 0 0.0 0 0.0 3 0.8
374 0 0.0 0 0.0 403 100.0

4.4 \do9nq
- ladflnansgnu 200 50.0 402 100.0 263 65.3
- lesunanszny 0 0.0 0 0.0 140 34.7
- lsyydoya 200 50.0 0 0.0 0 0.0
374 400 100.0 402 100.0 403 100.0

FLAUNANIINY
- tsrunn 0 0.0 0 0.0 162 40.1
- sy 0 0.0 0 0.0 98 24.3
- Uunang 0 0.0 0 0.0 89 22.1
- 4N 0 0.0 0 0.0 49 12.1
- 1nfign 0 0.0 0 0.0 5 1.4
374 0 0.0 0 0.0 403 100.0

4.5 wnde/tdui

- laifinansynu 200 50.0 402 100.0 306 759
- lgisunanszny 0 0.0 0 0.0 97 24.1
- lddszydeya 200 50.0 0 0.0 0 0.0
374 400 100.0 402 100.0 403 100.0
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715199 15 (sim)

U w.A. 2565 (n = 400 f18819) U w.A. 2566 (n = 402 f18819) U w.a. 2567 (n = 403 A1881)
i NAN3ENSIANUANTIUENINLATEFND NaN15EN3IANUATIUANNLATEFND NaN15EN3ANUANTIUANNLATYFAD
et feau wazviAuARYIUITYIBY f9au wazviAuARYIUITYBY F9au waziAUARYIUITYNBY
I Souay I Souay U Souaz
FLAUNANIINY
- togun 0 0.0 0 0.0 158 39.2
- oy 0 0.0 0 0.0 108 26.8
- unang 0 0.0 0 0.0 108 26.8
- 0 0.0 0 0.0 25 6.2
- wnfign 0 0.0 0 0.0 4 1.0
374 0 0.0 0 0.0 403 100.0
4.6 nAusUNIU
- ladflnansgnu 200 50.0 402 100.0 285 70.7
- lesunanszny 0 0.0 0 0.0 118 29.3
- lsyydoya 200 50.0 0 0.0 0 0.0
374 400 100.0 402 100.0 403 100.0
FLAUNANIINY
- tsrunn 0 0.0 0 0.0 147 36.5
- Yoy 0 0.0 0 0.0 96 23.7
- unang 0 0.0 0 0.0 99 24.6
- 0 0.0 0 0.0 58 14.4
- wnfign 0 0.0 0 0.0 3 0.8
374 0 0.0 0 0.0 403 100.0
4.7 wwzyanag
- lsdflnansgnu 200 50.0 401 99.8 340 84.4
- lgisunanszny 0 0.0 1 0.2 63 15.6
- lddszydeya 200 50.0 0 0.0 0 0.0
374 400 100.0 402 100.0 403 100.0
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715199 15 (sim)

U w.A. 2565 (n = 400 f79819)

U .A. 2566 (n = 402 f79819)

U w.6. 2567 (n = 403 f79819)

NAN3ENSIANUANTIUENINLATEFND

NaN15EN3IANUATIUANNLATEFND

NaN15EN3ANUANTIUANNLATYFAD

et feau wazviAuARYIUITYIBY f9au wazviAuARYIUITYBY F9au waziAUARYIUITYNBY
I Souay I Souay U Souaz

FLAUNANIINY
- Usrunn 0 0.0 0 0.0 295 73.0
- oy 0 0.0 1 100.0 102 25.4
- Yunang 0 0.0 0 0.0 0 0.0
- 4N 0 0.0 0 0.0 6 1.6
- ndign 0 0.0 0 0.0 0 0.0
374 0 0.0 1 100.0 403 100.0

4.2 fuarsisdlnn

4.2.1 szuulnin
- laifinansynu 200 0.0 402 100.0 379 94.0
- lsunanszny 0 0.0 0 0.0 24 6.0
- lisyydoya 200 100.0 0 0.0 0 0.0
374 400 100.0 402 100.0 403 100.0

FEAUNANIINY
- tsrunn 0 0.0 0 0.0 319 79.1
- sy 0 0.0 0 0.0 50 125
- Uunans 0 0.0 0 0.0 17 4.2
- 4N 0 0.0 0 0.0 17 4.2
- wnfign 0 0.0 0 0.0 0 0.0
374 0 0.0 0 0.0 403 100.0
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715199 15 (sim)

U w.A. 2565 (n = 400 f79819)

U .A. 2566 (n = 402 f79819)

U n.A. 2567 (n = 403 f79819)

NAN3ENSIANUANTIUENINLATEFND

NaN15EN3IANUATIUANNLATEFND

NaN15EN3ANUANTIUANNLATYFAD

et feau wazviAuARYIUITYIBY f9au wazviAuARYIUITYBY F9au waziAUARYIUITYNBY
I Souay I Souay U Souaz
4.2.2 ssuusTUEhuarmstasiutiviay
- hifinanszny 200 50.0 402 100.0 326 80.9
- leSuwansenu 0 0.0 0 0.0 77 19.1
- lszydoya 200 50.0 0 0.0 0 0.0
374 400 100.0 402 100.0 403 100.0
FLAUNANIINY
- tsrunn 0 0.0 0 0.0 152 37.6
- sy 0 0.0 0 0.0 79 19.5
- Junang 0 0.0 0 0.0 157 39.0
- 4N 0 0.0 0 0.0 5 1.3
- nfign 0 0.0 0 0.0 10 26
374 0 0.0 0 0.0 403 100.0
4.2.3 AUULLILYBIAU
- laifinansynu 200 50.0 399 99.3 214 53.1
- lsunanszny 0 0.0 3 0.7 189 46.9
- lisyydeya 200 50.0 0 0.0 0 0.0
374 400 100.0 402 100.0 403 100.0
FEAUNANIINY
- dagan 0 0.0 0 0.0 40 10.0
- oy 0 0.0 0 0.0 66 16.4
- Yunang 0 0.0 2 66.7 109 27.0
- 4N 0 0.0 1 33.3 124 30.7
- wnfign 0 0.0 0 0.0 64 15.9
374 0 0.0 3 100.0 403 100.0
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715199 15 (sim)

U w.A. 2565 (n = 400 f79819)

U .A. 2566 (n = 402 f79819)

U n.A. 2567 (n = 403 f79819)

NAN3ENSIANUANTIUENINLATEFND

NaN15EN3IANUATIUANNLATEFND

NaN15EN3ANUANTIUANNLATYFAD

et feau wazviAuARYIUITYIBY f9au wazviAuARYIUITYBY F9au waziAUARYIUITYNBY
I Souay I Souay U Souaz
4.2.4 AMULNEINDVDIAATUNYIUIA
- hifinanszny 200 50.0 402 100.0 358 88.8
- leSuwansenu 0 0.0 0 0.0 45 1.2
- lszydoya 200 50.0 0 0.0 0 0.0
374 400 100.0 402 100.0 403 100.0
FLAUNANIINY
- tsrunn 0 0.0 0 0.0 260 64.4
- sy 0 0.0 0 0.0 116 29.0
- Junang 0 0.0 0 0.0 18 4.4
- 4N 0 0.0 0 0.0 9 2.2
- wnfign 0 0.0 0 0.0 0 0.0
374 0 0.0 0 0.0 403 100.0
4.2.5 aUiawe/auRAe/dnRsY
- laifinansynu 200 50.0 402 100.0 324 80.4
- lsunanszny 0 0.0 0 0.0 79 19.6
- lisyydeya 200 50.0 0 0.0 0 0.0
374 400 100.0 402 100.0 403 100.0
FEAUNANIINY
- dagan 0 0.0 0 0.0 179 44.3
- oy 0 0.0 0 0.0 97 24.0
- Uunang 0 0.0 0 0.0 76 19.0
- 4N 0 0.0 0 0.0 46 11.4
- wnfign 0 0.0 0 0.0 5 13
374 0 0.0 0 0.0 403 100.0
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715199 15 (sim)

U w.A. 2565 (n = 400 f79819)

U .A. 2566 (n = 402 f79819)

U n.A. 2567 (n = 403 f79819)

NAN3ENSIANUANTIUENINLATEFND

NaN15EN3IANUATIUANNLATEFND

NaN15EN3ANUANTIUANNLATYFAD

et feau wazviAuARYIUITYIBY f9au wazviAuARYIUITYBY F9au waziAUARYIUITYNBY
I Souay I Souay U Souaz

4.3 frudeny

4.3.1 Uy anin

- hifinanseny 200 50.0 401 99.8 358 88.8
- leSuwansgnu 0 0.0 1 0.2 45 1.2
- lszydoya 200 50.0 0 0.0 0 0.0
374 400 100.0 402 100.0 403 100.0

FLAUNANIINY
- tsrunn 0 0.0 0 0.0 197 48.9
- sy 0 0.0 1 100.0 54 133
- Junang 0 0.0 0 0.0 89 22.2
- 4N 0 0.0 0 0.0 63 15.6
- wnfign 0 0.0 0 0.0 0 0.0
374 0 0.0 1 100.0 403 100.0

4.3.2 Jgywnsanaluey

- laifinansynu 200 50.0 402 100.0 344 85.4
- lgsunanszny 0 0.0 0 0.0 59 1.6
- lddszydeya 200 50.0 0 0.0 0 0.0
374 400 100.0 402 100.0 403 87.0

FEAUNANITINY
- dagan 0 0.0 0 0.0 178 44.1
- oy 0 0.0 0 0.0 47 11.9
- Uunang 0 0.0 0 0.0 89 22.0
- 4N 0 0.0 0 0.0 89 22.0
- wnfign 0 0.0 0 0.0 0 0.0
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715199 15 (sim)

U w.A. 2565 (n = 400 f79819)

U .A. 2566 (n = 402 f79819)

U n.A. 2567 (n = 403 f79819)

NAN3ENSIANUANTIUENINLATEFND

NaN15EN3IANUATIUANNLATEFND

NaN15EN3ANUANTIUANNLATYFAD

et feau wazviAuARYIUITYIBY f9au wazviAuARYIUITYBY F9au waziAUARYIUITYNBY
I Souay I Souay U Souaz
374 0 0.0 0 0.0 403 100.0
4.3.3 Jgymmsnzianzinm
- hifinanszny 200 50.0 401 99.8 369 91.6
- leSuwansgnu 0 0.0 1 0.2 34 8.4
- lszydoya 200 50.0 0 0.0 0 0.0
374 400 100.0 402 100.0 403 100.0
FLAUNANIINY
- tsrunn 0 0.0 0 0.0 249 61.8
- sy 0 0.0 0 0.0 95 23.5
- Junang 0 0.0 1 100.0 a7 11.8
- 4N 0 0.0 0 0.0 12 2.9
- wnfign 0 0.0 0 0.0 0 0.0
374 0 0.0 1 100.0 403 100.0
4.3.4 Ugyw1o1v5y N3
- laifinansynu 200 50.0 402 100.0 378 93.8
- lgsunanszny 0 0.0 0 0.0 25 6.2
- lddszydeya 200 50.0 0 0.0 0 0.0
374 400 100.0 402 100.0 403 100.0
FEAUNANITINY
- dagan 0 0.0 0 0.0 290 72.0
- oy 0 0.0 0 0.0 16 4.0
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715199 15 (sim)

U w.A. 2565 (n = 400 f18819) U w.A. 2566 (n = 402 f18819) U w.a. 2567 (n = 403 A1881)
i NAN3ENSIANUANTIUENINLATEFND NaN15EN3IANUATIUANNLATEFND NaN15EN3ANUANTIUANNLATYFAD
et feau wazviAuARYIUITYIBY f9au wazviAuARYIUITYBY F9au waziAUARYIUITYNBY
I Souay I Souay U Souaz
- unang 0 0.0 0 0.0 81 20.0
- 1N 0 0.0 0 0.0 16 4.0
- niign 0 0.0 0 0.0 0 0.0
374 0 0.0 0 0.0 403 100.0
4.3.5 Jgywin1swtiu
- ladfinansgnu 200 50.0 402 100.0 372 92.3
- ldsumanseny 0 0.0 0 0.0 31 7.7
- lszydoya 200 50.0 0 0.0 0 0.0
374 400 100.0 402 100.0 403 100.0
FLAUNANIINY
- togun 0 0.0 0 0.0 234 58.0
- Yoy 0 0.0 0 0.0 78 19.4
- unang 0 0.0 0 0.0 78 19.4
- 0 0.0 0 0.0 13 3.2
- wnfign 0 0.0 0 0.0 0 0.0
374 0 0.0 0 0.0 403 100.0
4.3.6 Jymmsiintuvesaudrsduidnanluui
- lsdflnansgnu 200 50.0 397 98.8 285 70.7
- leisunanszny 0 0.0 5 12 118 29.3
- lddszydeya 200 50.0 0 0.0 0 0.0
374 400 100.0 402 100.0 403 100.0
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715199 15 (sim)

U w.A. 2565 (n = 400 A28819) U w.A. 2566 (n = 402 A78819) U w.A. 2567 (n = 403 A18819)
. NAN3ENSIANUANTIUENINLATEFND NaN15EN3IANUATIUANNLATEFND NaN15EN3ANUANTIUANNLATYFAD
*Ieasstn FeAu uazviAuARUEIUTZYIYU FeA uazviduARUaIUTZYIYU FeAu uazviduARUaIUTZYIYUL
U Sovaz U Sovaz U fouaz
FLAUNANTENU
- Usrunn 0 0.0 0 0.0 99 24.6
- sy 0 0.0 0 0.0 55 136
- Yunang 0 0.0 3 60.0 119 29.6
- 4N 0 0.0 1 20.0 62 15.3
- ndign 0 0.0 1 20.0 68 16.9
394 0 0.0 5 100.0 403 100.0
fan: senusamsufiiaannesmstesiulazidlunansenuiunedenuarnasnsianun IFeUNaNTENUALINGDN (Yaedniums) lasenslssnundnegiiitey

a o = a s Ey @ § o w a o o ¢ a o w
YIUTI Loadle tne Blaavsa AsudAmas 9109 TIUTIIABUTEN AouTaunu sevl nalulad NA, 2568
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715199 16

HAN13d15393AUAATILYRINgNFYNTUsaulasIn1s3all 5 Alawns Y29l .. 2565-2567

U w.e. 2565 (n = 12 @29819) U w.a. 2566 (n = 12 A29819) U w.A. 2567 (n = 12 @29819)
i NaN35ENSIANUANTIUENINLATEFND NaN15EN5IANUANTIUANINLATEFND NaN135EN39ANUANTIUANNLATYFND
TIHAsat feAu uazvAuARvINguFIYNTY dena uazviAuaRvaInguunyusy dena uazviruaRvaInguunyusy
U Soway U Souay U Souay
aninlumsdenu-iAsugia validunual
WA
- Y 7 58.3 8 66.7 8 66.7
- N 5 41.7 4 33.3 4 33.3
33U 12 100.0 12 100.0 12 100.0
a1
- 31407 0 0.0 1 8.3 0 0.0
- 41-50 ¥ 5 417 4 333 4 333
- 51601 7 58.3 7 58.3 6 50.0
- egnnnd 60 Y Fuly 0 0.0 0 0.0 2 16.7
37U 12 100.0 12 100.0 12 100.0
dayadruguam
nsiduthevesaundnluniaiseu
- hiwedieuduthe 10 833 9 75.0 9 75.0
- neflaudutie 2 16.7 3 25.0 3 25.0
39U 12 100.0 12 100.0 12 100.0
Tsafinulunguaudutae
- Tsagliui 0 0.0 1 25.0 4 333
- lofliaume 0 0.0 2 50.0 0 0.0
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15199 16 (sin)

U w.A. 2565 (n = 12 A7881) U w.A. 2566 (n = 12 A7881) U w.A. 2567 (n = 12 A79E9)
i NAN3ENSIANUANTIUENINLATEFND NaN15EN3IANUATIUANINLATEFND NaN15EN3IANUANTIUANINLATYFND
TIHAsat feAu uazvAuARvINgUFINYNTY dena uazviAuaRvaInguunyusy dena uazviruaRvaInguunyusy
I Souay I Sovay U Souaz
- waum Wemdniau 0 0.0 0 0.0 0 0.0
- MTNIYuATYY 1 333 0 0.0 0 0.0
- Tsrduq 01 seausuladin Tsawunmanu Wudu 1 66.7 1 25.0 8 66.7
374 2 100.0 4 100.0 12 100.0
mssunsrudeyatniais uazauAndiuselasinis,
- ldwesunsiuanens 0 0.0 0 0.0 5 41.7
- Funsudeyadniens 12 100.0 12 100.0 7 58.3
374 12 100.0 12 100.0 12 100.0
YBINNNITTUNTIVVIIETVDIYNBUTOULATINIG
- ENANY/UHUNULATINg 0 0.0 3 15.8 0 0.0
- MIUTEY 0 0.0 3 15.8 0 0.0
- VIURNEYLYY 3 25.0 0 0.0 0 0.0
- YITIUINBNATIUUIENIUTIVAS 2 16.7 0 0.0 0 0.0
- VITUNNEURILATINT 7 58.3 6 68.4 12 100.0
374 12 100.0 12 100.0 12 100.0
nansenuiildsuainiasanise
4.1 Fudwnadou
4.1.1 anwend (Y Juazass)
- lsdflnansgnu 12 100.0 7 58.3 10 83.3
- lasunansznu 0 0.0 5 41.7 2 16.7
374 12 100.0 12 100.0 12 100.0
FEAUNANITINY
- togun 0 0.0 0 0.0 6 50.0
- sy 0 0.0 4 80.0 6 50.0
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15199 16 (sin)

U w.A. 2565 (n = 12 fag) U w.A. 2566 (n = 12 fag19) U w.A. 2567 (n = 12 fag)
i NAN3ENSIANUANTIUENINLATEFND NaN15EN3IANUATIUANINLATEFND NaN15EN3IANUANTIUANINLATYFND
TIHAsat feAu uazvAuARvINgUFINYNTY dena uazviAuaRvaInguunyusy dena uazviruaRvaInguunyusy
U Soway U Souay U Souay
- drunang 0 0.0 1 20.0 0 0.0
- 0 0.0 0 0.0 0 0.0
- niign 0 0.0 0 0.0 0 0.0
33U 0 0.0 5 100.0 12 100.0
4.1.2 \wai/adu
- lufiwansznu 12 100.0 9 75.0 10 83.3
- lefunanseny 0 0.0 3 25.0 2 16.7
33U 12 100.0 12 100.0 12 100.0
FTAUNANTENU
- togan 0 0.0 0 0.0 6 50.0
- e 0 0.0 1 33.3 6 50.0
- drunang 0 0.0 2 66.7 0 0.0
- un 0 0.0 0 0.0 0 0.0
- wnfign 0 0.0 0 0.0 0 0.0
33U 0 0.0 3 100.0 12 100.0
4.1.3 anuduaziiiay
- lufiwansznu 12 100.0 9 75.0 11 91.7
- leSunanseny 0 0.0 3 25.0 1 8.3
39U 12 100.0 12 100.0 12 100.0
FTAUNANTENU
- tesann 0 0.0 0 0.0 0 0.0
- ey 0 0.0 1 333 12 100.0
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15199 16 (sin)

U .f. 2565 (n = 12 A298149)

U 6. 2566 (n = 12 A198149)

U n.A. 2567 (n = 12 fA79819)

NAN3ENSIANUANTIUENINLATEFND

NaN15EN3IANUATIUANINLATEFND

NaN15EN3IANUANTIUANINLATYFND

TIHAsat feAu uazvAuARvINgUFINYNTY dena uazviAuaRvaInguunyusy dena uazviruaRvaInguunyusy
I Souay I Sovay U Souaz
- Yunang 0 0.0 1 333 0 0.0
- N 0 0.0 1 333 0 0.0
- niign 0 0.0 0 0.0 0 0.0
374 0 0.0 3 100.0 12 100.0
4.1.4 \Hes6s
- Lifinanszny 12 100 9 75.0 10 83.3
- lesunanszny 0 0.0 3 25.0 2 16.7
374 12 100.0 12 100.0 12 100.0
FLAUNANIINY
- Usrunn 0 0.0 1 33.3 0 0.0
- sy 0 0.0 0 0.0 6 50.0
- Uunang 0 0.0 1 333 6 50.0
- 4N 0 0.0 1 333 0 0.0
- wnfign 0 0.0 0 0.0 0 0.0
374 0 0.0 3 100.0 12 100.0
4.1.5 yndeduin
- lufiwansznu 12 100.0 12 100.0 11 91.7
- lgisunanszny 0 0.0 0 0.0 1 8.3
374 12 100.0 12 100.0 12 100.0
FEAUNANITINY
- dagan 0 0.0 0 0.0 0 0.0
- oy 0 0.0 0 0.0 12 100.0
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15199 16 (sin)

U w.A. 2565 (n = 12 fag) U w.A. 2566 (n = 12 fag19) U w.A. 2567 (n = 12 fag)
i NAN3ENSIANUANTIUENINLATEFND NaN15EN3IANUATIUANINLATEFND NaN15EN3IANUANTIUANINLATYFND
TIHAsat feAu uazvAuARvINgUFINYNTY dena uazviAuaRvaInguunyusy dena uazviruaRvaInguunyusy
U Soway U Souay U Souay
- drunang 0 0.0 0 0.0 0 0.0
- 0 0.0 0 0.0 0 0.0
- niign 0 0.0 0 0.0 0 0.0
33U 0 0.0 0 0.0 12 100.0
4.1.6 nAUsUNIU
- lifinanseny 12 100.0 12 100 11 91.7
- lefunanseny 0 0.0 0 0.0 1 8.3
33U 12 100.0 12 100.0 12 100.0
FTAUNANTENU
- togan 0 0.0 0 0.0 0 0.0
- e 0 0.0 0 0.0 12 100.0
- Uunang 0 0.0 0 0.0 0 0.0
- un 0 0.0 0 0.0 0 0.0
- wnfign 0 0.0 0 0.0 0 0.0
33U 0 0.0 0 0.0 12 100.0
4.1.7 vazyacan
- lufiwansznu 12 100 9 75.0 12 100.0
- leSunanseny 0 0.0 3 25.0 0 0.0
39U 12 100.0 12 100.0 12 100.0
FTAUNANTENU
- tesann 0 0.0 1 333 0 0.0
- oy 0 0.0 1 33.3 0 0.0
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15199 16 (sin)

U w.A. 2565 (n = 12 A7881) U w.A. 2566 (n = 12 A7881) U w.A. 2567 (n = 12 A79E9)
i NAN3ENSIANUANTIUENINLATEFND NaN15EN3IANUATIUANINLATEFND NaN15EN3IANUANTIUANINLATYFND
TIHAsat feAu uazvAuARvINgUFINYNTY dena uazviAuaRvaInguunyusy dena uazviruaRvaInguunyusy
I Souay I Sovay U Souaz
- Yunang 0 0.0 1 33.3 0 0.0
- 1N 0 0.0 0 0.0 0 0.0
- niign 0 0.0 0 0.0 0 0.0
374 0 0.0 3 100.0 0 0.0
4.2 fuasisdlnn
4.2.1 szuulnin
- ladflnansgnu 12 100 10 83.3 12 100.0
- ldsumanseny 0 0.0 2 16.7 0 0.0
374 12 100.0 12 100.0 12 100.0
FLAUNANIINY
- togun 0 0.0 0 0.0 0 0.0
- Yoy 0 0.0 1 50.0 0 0.0
- Uunang 0 0.0 1 50.0 0 0.0
- 0 0.0 0 0.0 0 0.0
- wnfign 0 0.0 0 0.0 0 0.0
374 0 0.0 2 100.0 0 100.0
4.2.2 s3uuszunEtuaznisosiutivia
- lsdflnansgnu 12 100.0 8 66.7 12 100.0
- lgisunanszny 0 0.0 4 333 0 0.0
374 12 100.0 12 100.0 12 100.0
FEAUNANITINY
- tsrunn 0 0.0 2 50.0 0 0.0
- oy 0 0.0 1 25.0 0 0.0
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15199 16 (sin)

U w.A. 2565 (n = 12 fag) U w.A. 2566 (n = 12 fag19) U w.A. 2567 (n = 12 fag)
i NAN3ENSIANUANTIUENINLATEFND NaN15EN3IANUATIUANINLATEFND NaN15EN3IANUANTIUANINLATYFND
TIHAsat feAu uazvAuARvINgUFINYNTY dena uazviAuaRvaInguunyusy dena uazviruaRvaInguunyusy
U Soway U Souay U Souay
- drunang 0 0.0 1 25.0 0 0.0
- 0 0.0 0 0.0 0 0.0
- niign 0 0.0 0 0.0 0 0.0
33U 0 0.0 4 100.0 0 0.0
4.2.3 AUVUILLUYRIUY
- iflnansgnu 12 100.0 8 66.7 11 91.7
- lefunanseny 0 0.0 4 33.3 1 8.3
33U 12 100.0 12 100.0 12 100.0
FTAUNANTENU
- togan 0 0.0 0 0.0 0 0.0
- e 0 0.0 1 25.0 0 0.0
- drunang 0 0.0 1 25.0 0 0.0
- un 0 0.0 1 25.0 0 0.0
- nfign 0 0.0 1 25.0 12 100.0
33U 0 0.0 4 100.0 12 100.0
4.2.4 AMUNBINDVBIHNTUNEIUN
- lufiwansznu 12 100.0 10 83.3 12 100.0
- leSunanseny 0 0.0 2 16.7 0 0.0
39U 12 100.0 12 100.0 12 100.0
FTAUNANTENU
- tesann 0 0.0 0 0.0 0 0.0
- oy 0 0.0 1 50.0 0 0.0

-38-




15199 16 (sin)

U .f. 2565 (n = 12 A298149)

U 6. 2566 (n = 12 A198149)

U n.A. 2567 (n = 12 fA79819)

NAN3ENSIANUANTIUENINLATEFND

NaN15EN3IANUATIUANINLATEFND

NaN15EN3IANUANTIUANINLATYFND

TIHAsat feAu uazvAuARvINgUFINYNTY dena uazviAuaRvaInguunyusy dena uazviruaRvaInguunyusy
I Souay I Sovay U Souaz
- Yunang 0 0.0 1 50.0 0 0.0
- N 0 0.0 0 0.0 0 0.0
- niign 0 0.0 0 0.0 0 0.0
374 0 0.0 2 100.0 0 0.0
4.2.5 gUiAwe/auRfe/dnRsY
- ladflnansgnu 12 100.0 9 75.0 6 50.0
- lesunanszny 0 0.0 3 25.0 6 50.0
374 12 100.0 12 100.0 12 100.0
FLAUNANIINY
- Usrunn 0 0.0 0 0.0 0 0.0
- Yoy 0 0.0 1 33.3 4 33.3
- Uunang 0 0.0 2 66.7 4 33.3
- 0 0.0 0 0.0 2 16.7
- nfign 0 0.0 0 0.0 2 16.7
374 0 0.0 3 100.0 12 100.0
4.3 frudeny
4.3.1 Jgymeanin
- laifinansynu 12 100.0 9 75.0 5 41.7
- lgisunanszny 0 0.0 3 25.0 7 58.3
374 12 100.0 12 100.0 12 100.0
FEAUNANITINY
- tsrunn 0 0.0 1 33.3 3 28.6
- oy 0 0.0 1 33.3 7 57.0
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15199 16 (sin)

U w.e. 2565 (n = 12 @29819) U w.a. 2566 (n = 12 @79819) U w.e. 2567 (n = 12 @29819)
i NAN3ENSIANUANTIUENINLATEFND NaN15EN3IANUATIUANINLATEFND NaN15EN3IANUANTIUANINLATYFND
TIHAsat feAu uazvAuARvINgUFINYNTY dena uazviAuaRvaInguunyusy dena uazviruaRvaInguunyusy
U Soway U Souay U Souay
- drunang 0 0.0 1 33.3 2 14.4
- 0 0.0 0 0.0 0 0.0
- niign 0 0.0 0 0.0 0 0.0
33U 0 0.0 3 100.0 12 100.0
4.3.2 Ugywnisanaluy
liidinanseny 12 100.0 8 66.7 5 417
lpfunanseny 0 0.0 4 33.3 7 58.3
33U 12 100.0 12 100.0 12 100.0
FTAUNANTENU
PREHRD 0 0.0 0 0.0 3 28.6
- e 0 0.0 3 75.0 7 57.0
- drunang 0 0.0 1 25.0 2 14.4
- un 0 0.0 0 0.0 0 0.0
- wnfign 0 0.0 0 0.0 0 0.0
33U 0 0.0 4 100.0 12 100.0
4.3.3 Ugynnmsnzianzinm
- lufiwansznu 12 100.0 10 83.3 10 75.0
- lasuwanseny 0 0.0 2 16.7 2 25.0
39U 12 100.0 12 100.0 12 100.0
FTAUNANTENU
- tesann 0 0.0 0 0.0 0 0.0
- oy 0 0.0 1 50.0 8 66.7
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15199 16 (sin)

U .f. 2565 (n = 12 A298149)

U 6. 2566 (n = 12 A198149)

U n.A. 2567 (n = 12 fA79819)

NAN3ENSIANUANTIUENINLATEFND

NaN15EN3IANUATIUANINLATEFND

NaN15EN3IANUANTIUANINLATYFND

TIHAsat feAu uazvAuARvINgUFINYNTY dena uazviAuaRvaInguunyusy dena uazviruaRvaInguunyusy
I Souay I Sovay U Souaz
- Yunang 0 0.0 1 50.0 a4 33.3
- N 0 0.0 0 0.0 0 0.0
- niign 0 0.0 0 0.0 0 0.0
374 0 0.0 2 100.0 12 100.0
4.3.4 Ugyw1o1v5y1n3sn
- ladflnansgnu 12 100.0 10 83.3 10 83.3
- lesunanszny 0 0.0 2 16.7 2 16.7
374 12 100.0 12 100.0 12 100.0
FLAUNANIINY
- Usrunn 0 0.0 0 0.0 0 0.0
- Yoy 0 0.0 1 50.0 6 50.0
- Uunang 0 0.0 1 50.0 6 50.0
- 4N 0 0.0 0 0.0 0 0.0
- wnfign 0 0.0 0 0.0 0 0.0
374 0 0.0 2 100.0 12 100.0
4.3.5 Jgywin1swtiu
- Lifinanszny 12 100.0 11 91.7 10 83.3
- lgisunanszny 0 0.0 1 8.3 2 16.7
374 12 100.0 12 100.0 12 100.0
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15199 16 (sin)

U .f. 2565 (n = 12 A298149)

U 6. 2566 (n = 12 A198149)

U w.6. 2567 (n = 12 A298149)

NAN3ENSIANUANTIUENINLATEFND

NaN15EN3IANUATIUANINLATEFND

NaN15EN3IANUANTIUANINLATYFND

TIHAsat feAu uazvAuARvINgUFINYNTY dena uazviAuaRvaInguunyusy dena uazviruaRvaInguunyusy
U Sovaz U Sovay U Sovaz
FLAUNANTINY
- togun 0 0.0 1 100.0 0 0.0
- ey 0 0.0 0 0.0 6 50.0
- Uunans 0 0.0 0 0.0 6 50.0
- 0 0.0 0 0.0 0 0.0
- ndign 0 0.0 0 0.0 0 0.0
374 0 0.0 1 100.0 12 100.0
4.3.6 Jymmsiintuvesaudrsduidnanluiui
- ladflnansgnu 12 100.0 7 58.3 10 83.3
- ldsumanseny 0 0.0 5 41.7 2 16.7
374 12 100.0 12 100.0 12 100.0
ILAUNANTINY
- togun 0 0.0 0 0.0 0 0.0
- Yoy 0 0.0 0 0.0 0 0.0
- unang 0 0.0 2 40.0 6 50.0
- 0 0.0 3 60.0 6 50.0
- wnfign 0 0.0 0 0.0 0 0.0
374 0 0.0 5 100.0 12 100.0

i enuranufiianunsnislesiulazuilonansenuduindeunasinnin1sianunTiadeunansenuauiadey (Frdniums) lasimslssnundnegiiley

a o al a & a Y & o o a o 3 L3 a o w
Yo3UsT Loadle tne Biaavsa AsudAmes 9109 TIUTIIABUTEN AouTaunu sevl nalulad 91nA, 2568
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15199 17

HAN13e1329ANAATIUYR NGRS IYN1s/Nuiisaulna/daulsznaunissaulasinsiadl 5 Alawns ¥4l w.A. 2565-2567

o
IYATLRYA

U w.A. 2565 (n = 20 A298149)

U .A. 2566 (n = 18 A28819)

U w.A. 2567 (n = 18 A28819)

HAN3EN5IANUAATIUEANLATEEAD
HIANUALNALARYDINGUNUIBIIUTIVNNT

ngunundauluaznguanulszneuns

NAN3EN5IANUAATIUEAINLATEEAD
HIANUALNALARYDINGUNUIBIIUTIYNNT

ngununidaulvuaznguanulsznauns

NAN3EN5IANURATIUENNLATEGND
denuuAziAUARYDINEUNUIBUTIUNT

ngunuidaulmuaznguanulsznauns

U Sovay U Sovay U Sovaz
1 anmilunsdsnu-iasugio veslidunteal
1.1 e
- Y 14 70.0 8 44.4 8 44.4
S IR 6 30.0 10 55.6 10 55.6
374 20 100.0 18 100.0 18 100.0
1.2 91y
- 20-30Y 0 0.0 8 44.4 6 33.3
- 21309 2 10.0 0 0.0 0 0.0
- 31-40Y 5 25.0 7 38.9 4 22.2
- 41509 10 50.0 2 11.1 7 38.9
- 51601 2 10.0 0 0.0 0 0.0
- 60 VRuly 0 0.0 0 0.0 1 5.6
- liszydeya 1 5.0 1 5.6 0 0.0
3734 20 100.0 18 100.0 18 100.0
2. doyaduguan
2.1 msuievesdundnluniabou
- lamesiawduthe 17 85.0 12 66.7 15 83.3
- pefinudule 3 15.0 6 333 3 16.7
374 20 100.0 18 100.0 18 100.0
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A15199 17 (sia)

o
IYATLRYA

U w.A. 2565 (n = 20 A298149)

U 6. 2566 (n = 18 A28819)

U w.A. 2567 (n = 18 A28814)

HAN3EN5IIANUAATIUENNLATEEAD
HIANUALNALARYDINGUNUIBIIUTIVNNT

ngunundauluaznguanulszneuns

NAN3EN5IIANUAATIUENNLATEAD
HIANUALNALARYDINGUNUIBIIUTIYNNT

ngununidauluaznguanulsznauns

NAN3EN5IIANUAATIUENNLATEGND
HenuuAzIAUARYDINEUNUIBUTIVNT

ngunuidaulmuaznguanulsznauns

U fovaz U fovaz U Sovaz
Tsafiwulunguauiulig
- Tsngliud 4 20.0 1 5.6 4 20.0
- lofauny 4 20.0 2 11.1 6 40.0
- waue Wemdniau 0 0.0 0 0.0 a 20.0
- 9IMTHYUATEE il 20.0 0 0.0 0 0.0
- Tsnduq 01t Tsmawsiuladio Tsaumvanu Wy 4 20.0 3 16.7 4 20.0
- liszydeya 4 20.0 12 66.7 0 0.0
394 20 100.0 18 100.0 18 100.0
n3sunsudeyaviamns wazanuAaiuselasanis
- ldweSunsiuniens 2 10.0 6 333 4 222
- Sunsudeyadnians 18 90.0 12 66.7 14 77.8
394 20 100.0 18 100.0 18 100.0
YBINNINITTUNTIVUIIATVRIYUYUTOULATINIG
- Sunsugmansanidiieutu 0 0.0 1 8.3 0 0.0
- nuantheusenanige 0 0.0 0 0.0 0 0.0
- NNy 0 0.0 0 0.0 1 6.7
- mwmaamezagiﬂﬁﬁuﬁimqmi 0 0.0 4 33.3 0 0.0
- RUERIUTIVANT 2 9.3 1 8.3 4 20.0
- I UANETeNlATINTG 10 54.5 6 50.0 3 13.3
- NTIVINDNAT/UNUNY 3 18.2 0 0.0 6 40.0
- laiszydeya 5 18.0 6 0.1 4 20.0
394 20 100.0 18 100.0 18 100.0

-4l




A15199 17 (sia)

sn8azdun

U w.A. 2565 (n = 20 A298149)

U 6. 2566 (n = 18 A28819)

U w.A. 2567 (n = 18 A28814)

HAN3EN5IIANUAATAUENNILAT G
HIANUALNALARYDINGUNUIBIIUTIVNNT

ngunundauluaznguanulszneuns

NAN3EN5IIANUAATIUENNLATEAD
HIANUALNALARYDINGUNUIBIIUTIYNNT

ngunungeulmuaznguaauusznauns

NAN3EN5IIANUAATIUENNLATEGND
HenuuAzIAUARYDINEUNUIBUTIVNT

ngunuidaulmuaznguanulsznauns

U Sovay U Sovay U Sovaz
nansenuiildsuainlasenns
4.1 Frudwandeu
4.1.1 aunwend (iu duazess)
- laiflwansgnu 20 100.0 18 100.0 6 333
- ledunansznu 0 0.0 0 0.0 12 66.7
374 20 100.0 18 100.0 18 100.0
TEAUNANTZNU
- Uewun 0 0.0 0 0.0 7 41.6
- ey 0 0.0 0 0.0 3 16.7
- Uunan 0 0.0 0 0.0 5 25.0
- 4N 0 0.0 0 0.0 3 16.7
- wniige 0 0.0 0 0.0 0 0.0
32U 0 0.0 0 0.0 18 100.0
4.2 \3i/Au
- laiflnansgnu 20 100.0 18 100.0 8 44.4
- lesuwansznu 0 0.0 0 0.0 10 55.6
374 20 100.0 18 100.0 18 100.0
FELAUNANTINU
- Ueeun 0 0.0 0 0.0 7 40.0
- g 0 0.0 0 0.0 4 20.0
- Ywnang 0 0.0 0 0.0 5 30.0
- N 0 0.0 0 0.0 2 10.0
- wniige 0 0.0 0 0.0 0 0.0
374 0 0.0 0 0.0 18 100.0
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A15199 17 (sia)

U w.A. 2565 (n = 20 A298149)

U 6. 2566 (n = 18 A28819)

U w.A. 2567 (n = 18 A28814)

HAN3EN5IIANUAATAUENNILAT G

NAN3EN5IIANUAATIUENNLATEAD

NAN3EN5IIANUAATIUENNLATEGND

318821880 HIANUALNALARYDINGUVUIBUTIYNTT | HIANLALTIALARYDINGUVUIBNUTIYNT | SIANLALNALARYDINGUVUIBIIUTIVNTT
nejuﬁuﬁéau‘lmLtaznajuamuﬂsznaun'ﬁ na;mﬁuﬁéau‘lmLl,azna"uamuﬂsxnaun'li néuﬁuﬁdau‘lmLtasnzjuamuﬂssnaumi
RRive Souaz RRive Soua U Sovaz
4.3 anuduaziioy
- lifiwansznu 20 100.0 18 100.0 8 444
- ldsunanseny 0 0.0 0 0.0 10 55.6
373 20 100.0 18 100.0 18 100.0
FTAUNANTENUY
- desunn 0 0.0 0 0.0 9 50.0
- ey 0 0.0 0 0.0 4 20.0
- dunan 0 0.0 0 0.0 5 30.0
- un 0 0.0 0 0.0 0 0.0
- wniige 0 0.0 0 0.0 0 0.0
33U 0 0.0 0 0.0 18 100.0
4.4 \Feaas
- liflwansznu 20 100.0 18 100.0 7 38.9
- leSunanseny 0 0.0 0 0.0 11 61.1
373 20 100.0 18 100.0 18 100.0
FTAUNANTENUY
- dewun 0 0.0 0 0.0 8 45.4
- oy 0 0.0 0 0.0 5 273
- Yunan 0 0.0 0 0.0 5 27.3
- un 0 0.0 0 0.0 0 0.0
- wndign 0 0.0 0 0.0 0 0.0
33U 0 0.0 0 0.0 18 100.0
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A15199 17 (sia)

U w.A. 2565 (n = 20 A298149)

U 6. 2566 (n = 18 A28819)

U w.A. 2567 (n = 18 A28814)

HAN3EN5IIANUAATAUENNILAT G

NAN3EN5IIANUAATIUENNLATEAD

NAN3EN5IIANUAATIUENNLATEGND

318821880 HIANUALNALARYDINGUVUIBUTIYNTT | HIANLALTIALARYDINGUVUIBNUTIYNT | SIANLALNALARYDINGUVUIBIIUTIVNTT
nejuﬁuﬁéau‘lmLtaznajuamuﬂsznaun'ﬁ na;mﬁuﬁéau‘lmLl,azna"uamuﬂsxnaun'li néuﬁuﬁdau‘lmLtasnzjuamuﬂssnaumi
RRive Souaz RRive Soua U Sovaz
4.5 undeAiin
- liliiwansgnuy 20 100.0 18 100.0 7 38.9
- ldsunanseny 0 0.0 0 0.0 11 61.1
373 20 100.0 18 100.0 18 100.0
FTAUNANTENUY
- desunn 0 0.0 0 0.0 8 45.4
- ey 0 0.0 0 0.0 5 27.3
- dunan 0 0.0 0 0.0 5 273
- un 0 0.0 0 0.0 0 0.0
- wniige 0 0.0 0 0.0 0 0.0
33U 0 0.0 0 0.0 18 100.0
4.6 nAusUNIY
- liflwansznu 20 100.0 18 100.0 18 444
- leSunanseny 0 0.0 0 0.0 0 55.6
373 20 100.0 18 100.0 18 100.0
FTAUNANTENUY
- tesann 0 0.0 0 0.0 0 0.0
- oy 0 0.0 0 0.0 14 80.0
- Yunan 0 0.0 0 0.0 4 20.0
- un 0 0.0 0 0.0 0 0.0
- wndign 0 0.0 0 0.0 0 0.0
33U 0 0.0 0 0.0 18 100.0
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A15199 17 (sia)

U w.A. 2565 (n = 20 A298149)

U 6. 2566 (n = 18 A28819)

U w.A. 2567 (n = 18 A28814)

HAN3EN5IIANUAATAUENNILAT G

NAN3EN5IIANUAATIUENNLATEAD

NAN3EN5IIANUAATIUENNLATEGND

318821880 HIANUALNALARYDINGUVUIBUTIYNTT | HIANLALTIALARYDINGUVUIBNUTIYNT | SIANLALNALARYDINGUVUIBIIUTIVNTT
nejuﬁuﬁéau‘lmLtaznajuamuﬂsznaun'ﬁ na;mﬁuﬁéau‘lmLl,azna"uamuﬂsxnaun'li néuﬁuﬁdau‘lmLtasnzjuamuﬂssnaumi
RRive Souaz RRive Soua U Sovaz
4.7 vyzyanoy
- liliiwansgnuy 20 100.0 18 100.0 7 38.9
- ldsunanseny 0 0.0 0 0.0 11 61.1
373 20 100.0 18 100.0 18 100.0
FTAUNANTENUY
- desunn 0 0.0 0 0.0 8 45.4
- ey 0 0.0 0 0.0 5 27.3
- dunan 0 0.0 0 0.0 5 273
- un 0 0.0 0 0.0 0 0.0
- wniige 0 0.0 0 0.0 0 0.0
374 0 0.0 0 0.0 18 100.0
4.2 fuassyulan
4.2.1 szuulin
- liflwansznu 20 100.0 18 100.0 7 38.9
- leSunanseny 0 0.0 0 0.0 11 61.1
373 20 100.0 18 100.0 18 100.0
FTAUNANTENUY
- tesann 0 0.0 0 0.0 7 36.4
- oy 0 0.0 0 0.0 7 36.4
- Yunan 0 0.0 0 0.0 3 18.2
- un 0 0.0 0 0.0 1 9.0
- 1ndige 0 0.0 0 0.0 0 0.0
37U 0 0.0 0 0.0 18 100.0
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A15199 17 (sia)

sn8azdun

U w.A. 2565 (n = 20 A298149)

U 6. 2566 (n = 18 A28819)

U w.A. 2567 (n = 18 A28814)

HAN3EN5IIANUAATAUENNILAT G
HIANUALNALARYDINGUNUIBIIUTIVNNT

ngunundauluaznguanulszneuns

NAN3EN5IIANUAATIUENNLATEAD
HIANUALNALARYDINGUNUIBIIUTIYNNT

ngununidauluaznguanulsznauns

NAN3EN5IIANUAATIUENNLATEGND
HenuuAzIAUARYDINEUNUIBUTIVNT

ngunuidaulmuaznguanulsznauns

U Sovay U Sovay U Sovaz
4.2.2 szuuUszUEInwaznnsasiutYiay
- luginansznu 20 100.0 18 100.0 7 38.9
- aSumansevu 0 0.0 0 0.0 11 61.1
374 20 100.0 18 100.0 18 100.0
TEAUNANIZNU
- Uewun 0 0.0 0 0.0 7 36.4
- ey 0 0.0 0 0.0 7 36.4
- Uunan 0 0.0 0 0.0 3 18.2
- 0 0.0 0 0.0 1 9.0
- wniige 0 0.0 0 0.0 0 0.0
32U 0 0.0 0 0.0 18 100.0
4.2.3 AMURUIKUUVDIUY
- liflwansznu 20 100.0 13 72.2 5 27.8
- lesuwansznu 0 0.0 5 27.8 13 72.2
374 20 100.0 18 100.0 18 100.0
TEAUNANIZNU
- oyunn 0 0.0 0 0.0 0 0.0
- g 0 0.0 0 0.0 3 15.4
- Yunang 0 0.0 3 60.0 8 46.1
- N 0 0.0 2 40.0 6 30.8
- wndign 0 0.0 0 0.0 1 77
32U 0 0.0 5 100.0 18 100.0
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A15199 17 (sia)

sn8azdun

U w.A. 2565 (n = 20 A298149)

U 6. 2566 (n = 18 A28819)

U w.A. 2567 (n = 18 A28814)

HAN3EN5IIANUAATAUENNILAT G
HIANUALNALARYDINGUNUIBIIUTIVNNT

ngunundauluaznguanulszneuns

NAN3EN5IIANUAATIUENNLATEAD
HIANUALNALARYDINGUNUIBIIUTIYNNT

ngununidauluaznguanulsznauns

NAN3EN5IIANUAATIUENNLATEGND
HenuuAzIAUARYDINEUNUIBUTIVNT

ngunuidaulmuaznguanulsznauns

U fovaz U fovaz U Sovaz
4.2.4 m’lmﬁmwammamuwmma
- lifiwansznu 20 100.0 18 100.0 7 38.9
- aSumansevu 0 0.0 0 0.0 11 61.1
59 20 100.0 18 100.0 18 100.0
SEAUNANTENU
- eruin 0 0.0 0 0.0 0 0.0
- ey 0 0.0 0 0.0 10 54.5
- Uunan 0 0.0 0 0.0 5 27.3
- 0 0.0 0 0.0 3 18.2
- wniige 0 0.0 0 0.0 0 0.0
594 0 0.0 0 0.0 18 100.00
4.2.5 giRme/guRfe/dnAtY
- iflwansgnu 20 100.0 18 100.0 18 278
- leSunanszvu 0 0.0 0 0.0 0 722
594 20 100.0 18 100.0 18 100.0
TEAUNANTENU
- oyunn 0 0.0 0 0.0 0 0.0
SGE 0 0.0 0 0.0 10 54.5
- Yunang 0 0.0 0 0.0 7 38.3
- 0 0.0 0 0.0 1 72
- wndign 0 0.0 0 0.0 0 0.0
594 0 0.0 0 0.0 18 100.0
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A15199 17 (sia)

U w.A. 2565 (n = 20 A298149)

U 6. 2566 (n = 18 A28819)

U w.A. 2567 (n = 18 A28814)

HAN3EN5IIANUAATAUENNILAT G

NAN3EN5IIANUAATIUENNLATEAD

NAN3EN5IIANUAATIUENNLATEGND

318821880 HIANUALNALARYDINGUVUIBUTIYNTT | HIANLALTIALARYDINGUVUIBNUTIYNT | SIANLALNALARYDINGUVUIBIIUTIVNTT
nejuﬁuﬁéau‘lmLtaznajuamuﬂsznaun'ﬁ na;mﬁuﬁéau‘lmLl,azna"uamuﬂsxnaun'li néuﬁuﬁdau‘lmLtasnzjuamuﬂssnaumi
RRive Souaz RRive Soua U Sovaz
4.3 fudenu
4.3.1 gymgnanin
- lifiwansznu 20 100.0 18 100.0 4 222
- lefunanseny 0 0.0 0 0.0 14 77.8
373 20 100.0 18 100.0 18 100.0
FTAUNANTENUY
- desunn 0 0.0 0 0.0 4 214
- ey 0 0.0 0 0.0 8 42.9
- dunan 0 0.0 0 0.0 5 28.6
- N 0 0.0 0 0.0 1 7.1
- wniige 0 0.0 0 0.0 0 0.0
33U 0 0.0 0 0.0 18 100.0
4.3.2 Ugynimsanvlue
- liflwansznu 20 100.0 18 100.0 4 22.2
- leSunanseny 0 0.0 0 0.0 14 778
373 20 100.0 18 100.0 18 100.0
FTAUNANTENUY
- tesann 0 0.0 0 0.0 4 214
- oy 0 0.0 0 0.0 9 50.0
- Yunan 0 0.0 0 0.0 4 21.4
- un 0 0.0 0 0.0 1 7.2
- 1ndige 0 0.0 0 0.0 0 0.0
374 0 0.0 0 0.0 18 100.0
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U fovaz U fovaz U Sovaz
4.3.3 Junnsnzandam
- lifiwansznu 20 100.0 18 100.0 5 278
- le5unanszvu 0 0.0 0 0.0 13 722
591 20 100.0 18 100.0 18 100.0
SEAUNANTENU
- eruin 0 0.0 0 0.0 3 15.4
- ey 0 0.0 0 0.0 11 61.5
- Uunan 0 0.0 0 0.0 a 23.1
- 0 0.0 0 0.0 0 0.0
- wniige 0 0.0 0 0.0 0 0.0
591 0 0.0 0 0.0 18 100.0
4.3.4 Ugyn11usy N3
- laifiwansznu 20 100.0 18 100.0 6 33.3
- leSunanszvu 0 0.0 0 0.0 12 66.7
591 20 100.0 18 100.0 18 100.0
TEAUNANTENU
- oyunn 0 0.0 0 0.0 5 25.0
SGE 0 0.0 0 0.0 10 58.3
- Yunang 0 0.0 0 0.0 3 16.7
- 0 0.0 0 0.0 0 0.0
- wndign 0 0.0 0 0.0 0 0.0
591 0 0.0 0 0.0 18 100.0
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4.3.5 Ugynmsniiu
- lifiwansznu 20 100.0 18 100.0 4 222
- ldsunanseny 0 0.0 0 0.0 14 778
373 20 100.0 18 100.0 18 100.0
FTAUNANTENUY
- desunn 0 0.0 0 0.0 5 28.6
- ey 0 0.0 0 0.0 10 57.1
- dunan 0 0.0 0 0.0 3 14.3
- un 0 0.0 0 0.0 0 0.0
- wniige 0 0.0 0 0.0 0 0.0
33U 0 0.0 0 0.0 18 100.0
4.3.6 ymmsiiatuvasausnsdudrunluiui
- liflwansznu 20 100.0 16 88.9 4 22.2
- leSunanseny 0 0.0 2 11.1 14 778
373 20 100.0 18 100.0 18 100.0
FTAUNANTENUY
- tesann 0 0.0 0 0.0 0 0.0
- oy 0 0.0 0 0.0 9 50.0
- Yunan 0 0.0 1 50.0 5 28.6
- N 0 0.0 1 50.0 4 214
- wndign 0 0.0 0 0.0 0 0.0
374 0 0.0 2 100.0 18 100.0
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09:00-10:00 50.9 49.5 28.0 50.9 28.0. - 33.0 -16.5
10:00-11:00 52.0_“ | 56.8 - 28.0 52.0 _ 280 33.0 . - -17.8
11:00-12:00 51.7 49.8 _Zé_O_ _ 51.7 28.0 330 -16.8
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14:00-15:00 .49.1 48.1 28.0 i 491 28.0 33.0 -15.1
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08:00-09:00 46.7 45.8 29.0 46.8 29.0 34.0 -11.8
09:00-10:00 49.9 46.4 _2_95_ | 49.9 29.0 34.0 -12.4
10:00-11:00 474 | 46.5 29.0 475 | 29.0 34.0 -12.5
11:00-12:00 49.8 46.5 29.0 | 49.8 29.0 34.0 -12.5
-lé-:(io-li_ﬁ:OOH e a7.7 - 46.5 2-9-.0““___ I ___4_7j8_ o 29.0 34.0 -12.5
13:00-14:00 a7.2 46.2 N .29.0 47.3 29.0 34.0 -12.2
1800-1500 | 47.0 46.1 20 | a1 29.0 30 -12.1
15:00-16:00 46.5 -. _45_6 - 29.0 46.6 | o "”29.0 | 34.0 -11.6
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Lifinssuniu (Lyo) ANduazdiou
naneu (Leq 1 hn)” - D _
08:00-09:00 46.5 453 28.0 46.6 28.0 33.0 -12.3
09:00-10:00 46.8 45.7 a 28.0 46.9 28.0 33.0 -12.7
10:00-11:00 46.4 45.1- | 28.0 o -46.5 28.0 _ o 3_30 - -12.1
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naneiu (Leq 1 hn” B - -
08:00-09:00 50.0 46.5 28.0 50.0 28.0 33.0 -13.5
09:00-10:00 49.5 46-.-0. _ ) 28.0 49.5 28.0 33.0 -13.0
10:00-11:00 51.0 _. 47.5 28.0 51.0 ) é8.0 33.0 -14.5
11:00-12:00 48.2 459 28.0 48.2 28.0 33.0 -12.9
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14:00:15-:&)“ | - 49-:9- 46.8 28.0 _- 499__ 28.0 33.0 -13.8
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Leq 24 hrs. 49.0 - - - - - -
mmig'mﬁl 70.0 - 5 s - = 10.0
WUIBLNG) Y syudeannlasins a wdans duaneinaunsi 2)

Arsziudsssudegadaunaviessiuidesaziinissuniuduineinaunisi (3)

FAUIUATSEAULA BT NTTURIUAENNTTN (4)

) L% LY = 1 L ! L s ] L &l
ANTEAUNIITUNIU = SeAudBaniziinissuniu (ﬂ'ﬁ%ﬂ‘ULa&]ﬁ’mﬂ@‘qﬂ‘ﬁu%a\‘lﬂiUﬂ’ﬁ) = i%ﬂULﬁEJ\'lWUﬁ'm

naN1sRTITTRATE AU dBRRREnaINaeTY (8.00-17.00 U WuAszduiFaaade 1 9l

unsgusziudsdaeiinluiede 24 4alus maUsEmARMEnIINNTTALIAGENUENR atUfl 15 (WA, 2500) wagdsemanngnssumTAaIndeauiesnf

atudl 29 (w.A. 2550) 1509 ASEAULEEITUNIU

31 : U5eW Aoudauvuy aev welulad 371, 2568




=

151991 6

] a1 Y- |
snaa’ne Unuthuvasluwin asaaintasiun 27-28 gaiau 2567
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Lifinnssunau (L) anuduaziioy
na1e¥u (Leq 1 hn)” ) _ . o
08:00-09:00 49.2 47.2 28.0 49.2 28.0 33.0 -14.2
09:00-10:00 530 51.8 28.0 53-.6. 0 28.0 33.0 -18.8
10:00-11:00 52.1 51.7 28.0 52.1 28.0 33.0 -18.7
11:00-12:00 51.0 50.5 28.0 51.0 28.0 33.0 -17.5
12:00-13:00 49.0 479 N 580 - - 49.0 28.0 33.0 -14.9
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1300-14_00 . 4é4 41.8 28.0 | 4821 | 28.0 33.0 -8.8
14:00-15:00 53.4 41.9 Zé.(;"_"_ | -53.4 | 28.0 33.0 -8.9
15:00-16:00 49.2 41.7 | 28.0 49.2 28.0 33.0 -8.7
16:00-17:00 50.7 421 280___ - - 50.7 28.0 33.0 9.1
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