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Report No : TCIS MNO0120-2023
BANGKOK : August 23, 2023

SURVEY REPORT

TCIS

THIS IS TO REPORT THAT we attended at NATIONAL POWER SUPPLY PCL, PRACHINBURI

PROVINCE, THAILAND as requested from NATIONAL POWER SUPFLY PUBLIC COMPANY LIMITED for coal

sampling and analysis.

We sampling was performed together with NPS at KOH SICHANG, CHONBURI PROVINCE,

THAILAND during August 5 - 7, 2023 in order to carry out the following scope of Inspection as under: -

1. Sampling

2. Moisture determination and quality analysis

General Particulars (as declared)

SAMPLE DESCRIPTION (S) : COAL (BHCV 0-50 MM. )
SAMPLE REFFERENCE NO. : Coalin MV EFFY N

PO NO. : Lot23-203

QUANTITY : 21,900.000 M/T
SAMPLE SUBMITTED 1 71812023

We serially report our findings as foliows:-

1. Sampling for moisture ali

THIS IS TO REPORT that in accordance with instructions received from our PRINCIPAL, NATIONAL

POWER SUPPLY PUBLIC COMPANY LIMITED to WITNESS manual sampling, initial sample preparation,

performed by the Supplier representative, and performed analysis on the Buyer's sample.
SAMPLING : MANUAL SAMPLING as per ASTM D2234 Condition [1-D-2. (vessels, barges, trucks, rail
wagons) : Sampling MATERIAL IN MOTION, on TIME, on systematic known MASS intervals basis. Increments

were collected from fresh exposed surface, on a mass interval basis, with fixed increment mass.

2. Moisture and Quality Results

ANALYSIS FOUR (4) Sub-lot samples representing 21,900,000 Metric Tons were analyzed in

accordance with ASTM Standard methods, except as noted.

We report the following weighted average as per our ref. Sample No 23-00120/ 1-4 as followings : -

sr.No. 41905 | www.tcisinspect.com

E-mail: info@tcisthailand.com



TCIS

Analysis Results (As determined basis)

Quantity Inherent Ash Volatile Fixed Total Sulfur Gross Calorific
Sample No. (M/T) Moisture | Content Matter Carbon 10.32(%) Value (Kcal/kg)
(%) (%) (%) (%)

Standard / Method ASTM D7582-15 ASTM D5016-16 | ASTM D5865-13
23-00120 11 5,000.000 10.68 8.81 38.68 41.83 0.46 6,099
23-00120 /2 5,000.000 9.49 8.53 39.52 42,46 0.53 6,310
23-00120 /3 5,000.000 9.72 8.93 37.57 43.78 0.46 6,275
23-00120 /4 6,900.000 9.34 8.35 40.34 41.96 0.49 6,352

Avg. by weight | 21,900.000 9.77 8.63 39.14 42,46 0.49 6,267

Analysis Results (As received basis)

Quantity Total Ash Volatile Fixed Total Gross Calorific Net Calorific
Sample No. (M/T) Moisture | Content Matter Carbon Sulfur (%) | Value (Kcal’kg) Value (Kcal/kg)
(%) (%) (%) (%)
Standard / Method ASTM ASTM D7582-15 ASTM ASTM D5865-13 | ASTM D5865-13
D3302-15 D5016-16

23-00120 /1 5,000.000 14.75 8.41 36.92 39.92 0.44 5,821 5,513
23-00120 /2 5,000.000 15.18 8.00 37.03 39.79 0.49 5913 5,591
23-00120 /3 5,000.000 15.19 8.39 35.30 41.13 0.43 5,895 5,579
23-00120 /4 6,900.000 15.15 7.82 37.76 39.27 0.46 5,945 5622
Avg. by weight | 21,900.000 15.07 8.13 36.84 39.96 0.46 5,898 5,580

3. Ultimate Analysis
Analysis Resuits (As determined basis)

Sample No. Quantity Carbon | Hydrogen | Nitrogen Oxygen
(M/T) (%) (%) (%) (%)
Standard / Method ASTM D5373-16

23-00120 /1 5,000.000 61.55 4.55 0.83 13.11

23-00120 /2 5,000.000 62.87 4.87 1.38 12.33

23-00120 /3 5,000.000 62.27 472 1.25 12.65

23-00120 /4 6,900.000 62.71 4.90 1.42 12.78
Avg. by weight 21,900.000 62.38 4.77 1.24 12.72

4. Size Determinations

Square holed sieves used. (Ref: In-house method)

Sample No. Quantity Size (MM}
(MiT) 0-1 1-3 3-475 | 475-7 7-10 10-20 | 20-30 | 30-40 | 40-50 0-50 Over 50

(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
23-00120 11 5,000.000 7.62 9.93 10.04 13.69 6,53 21.34 13.67 7.13 548 95.43 4.57
23-00120/2 5,000.000 651 | 11.07 11.23 12.89 552 20.33 16.69 6.82 3.89 95.02 498
23-00120/3 5,000.000 6.07 9.87 10.53 11.88 578 2355 15.37 6.93 5.35 95.31 469
23-00120 /4 6,900.000 781 9.78 10.87 1243 542 22.30 14.82 6.41 540 95.04 4.96
Avg. by weight 21,900.000 7.01 10.13 10.69 12,69 578 21.82 15.11 6.80 5.08 85.19 481

sr.No. 41906 | www.tcisinspect.com | E-mail: info@tcisthailand.com



5. rdgrove Grindability Index (HGI) (Standard ASTM D409 / D409M-16)

TCIS

50

6. Ash Analysis (Standard ASTM D6349-13)
No. Descriptions Dry basis
1 Silicon dioxide ( SiOz ) 51.63 %
2 Aluminium oxide (AlLOs) 15.60 %
3 Iron (I1l) oxide ( Fea03) 13.04 %
4 Calcium oxide (Ca0) 2.56 %
5 Magnesium oxide (MgO ) 1.60 %
6 Sodium oxide ( Na;0 ) 0.81 %
7 Potassium oxide (K20) 1.62 %
8 Titanium dioxide ( TiOz ) 0.99 %
9 Manganese oxide ( MnaO4 ) 0.05 %
10 Sulfur trioxide ( 803 ) 4.12 Y%
11 Phosphorus pentoxide ( P20s) 0.46 %
7. Ash Fusion Temperature  (Standard ASTM D1857M-16)
No. Phase Reducing
1 Initial Deformation Temperature (1IDT) 1,310 e
2 Spherical Temperature (ST) 1,350 b
3 Hemispherical Temperature (HT) 1,370 . &
4 Flow Temperature (FT) 1,460 °C

Inspector name:Mr. Sathit K. & Mr. Watcharasak T.

AILAND) CO., LTD

This is to advise to any holder of this document that the information contained hereon is limited to the
visual examination of the safety and readily accessible portions of the consignment only. Due to the
non-homogenous nature of the cargo and limited access during inspection, items not recorded in the

above description may be present.

Sr. No. 4 1 9 0 7 | www.tcisinspect.com

E-mail: info@tcisthailand.com
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Report No : TCIS MN0131-2023
BANGKOK : September 5, 2023

SURVEY REPORT

THIS IS TO REPORT THAT we attended at NATIONAL POWER SUPPLY PCL, PRACHINBURI
PROVINCE, THAILAND as requested from NATIONAL POWER SUPPLY PUBLIC COMPANY LIMITED for coal

sampling and analysis.

We sampling was performed together with NPS at KOH SICHANG, CHONBURI PROVINCE,
THAILAND during August 19 - 24, 2023 in order to carry out the following scope of Inspection as under: -
1. Sampling

2. Moisture determination and quality analysis

General Particulars (as declared)

SAMPLE DESCRIPTION (S) : COAL (BHCV 0-50 MM.)
SAMPLE REFFERENCE NO. : Coalin MV SSI CHALLENGER
PO NO. : Lot23-204

QUANTITY : 34,300.000 M/T

SAMPLE SUBMITTED 1 23/8/2023

We serially report our findings as follows:-
1. Sampling for moisture and guali

THIS IS TO REPORT that in accordance with instructions received from our PRINCIPAL, NATIONAL
POWER SUPPLY PUBLIC COMPANY LIMITED to WITNESS manual sampling, initial sample preparation,
performed by the Supplier representative, and performed analysis on the Buyer's sample.

SAMPLING : MANUAL SAMPLING as per ASTM D2234 Condition II-D-2. (vessels, barges, trucks, rail

wagons) : Sampling MATERIAL IN MOTION, on TIME, on systematic known MASS intervals basis. Increments

were collected from fresh exposed surface, on a mass interval basis, with fixed increment mass.

2. Moisture and Quality Results
ANALYSIS SEVEN (7) Sub-lot samples representing 34,300.000 Metric Tons were analyzed in
accordance with ASTM Standard methods, except as noted.

We report the following weighted average as per our ref. Sample No 23-00131 /1-7 as followings : -

sr.No. 41969 | www.tcisinspect.com ] E-mail: info@tcisthailand.com
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Analysis Results (As determined basis)
Quantity Inherent Ash Volatile Fixed Total Sulfur Gross Calorific
Sample No. (M/T) Moisture | Content Matter Carbon 10.32(%) Value (Kcal/kg)
(%) (%) (%) (%)
Standard / Method ASTM D7582-15 ASTM D5016-16 | ASTM D5865-13
23-00131 1 5,000.000 8.29 10.12 36.82 44,77 0.56 6,172
23-00131 /2 5,000.000 8.70 9.25 37.21 44 84 0.49 6,196
23-00131/3 5,000.000 917 9.23 37.65 43.95 0.50 6,184
23-00131 /4 5,000.000 8.86 9.29 37.31 44 .54 0.46 6,163
23-00131 /5 5,000.000 8.93 9.75 37.05 44.27 0.53 6,148
23-00131 /6 5,000.000 8.68 9.47 37.29 44.56 0.52 6,188
23-00131 77 4,300.000 8.98 9.13 37.73 44 .16 0.47 6,169
Avg. by weight | 34,300.000 8.80 9.47 37.29 44 45 0.50 6,174
Analysis Results (As received basis)
Quantity Total Ash Volatile Fixed Total Gross Calorific Net Calorific
Sample No. (M/T) Moisture | Content Matter Carbon Sulfur (%) Value (Kcal/kg) Value (Kcal/kg)
(%) (%) (%) (%)
Standard / Method ASTM ASTM D7582-15 ASTM ASTM D5865-13 | ASTM D5865-13
D3302-15 D5016-16
23-00131 1 5,000.000 17.18 9.14 33.25 40.43 0.51 5574 5,263
23-00131 /2 5,000.000 17.24 8.38 33.73 40.65 0.44 5616 5,300
23-00131 /3 5,000.000 17.19 8.42 3433 40.07 0.46 5,638 5,322
23-00131 /4 5,000.000 17.25 8.43 33.88 40.44 0.42 5,596 5,279
23-00131 /5 5,000.000 17.43 8.84 33.59 40.14 0.48 5,574 5258
23-00131 /6 5,000.000 17.34 8.57 33.75 40.33 0.47 5,601 5,288
23-00131 /7 4,300.000 17.32 8.29 34.27 40.11 0.43 5,604 5,287
Avg. by weight | 34,300.000 17.28 8.59 33.82 40.31 0.46 5,600 5,285

3. Ultimate Analysis
Analysis Results (As determined basis)

Sample No, Quantity Carbon | Hydrogen | Nitrogen Oxygen
(M) (%) (%) (%) (%)
Standard / Method ASTM D5373-16
23-00131 1 5,000.000 63.41 4.55 1.35 11.72
23-00131 /2 5,000.000 64.51 4.67 1.36 11.02
23-00131/3 5,000.000 64.25 463 1.32 10.90
23-00131 /4 5,000.000 63.86 4.66 1.32 11.55
23-00131/5 5,000.000 63.65 4.63 1.33 11.18
23-00131/6 5,000.000 63.54 4.58 1.31 11.90
23-00131 /7 4,300.000 63.72 4.64 1.32 11.74
Avg. by weight 34,300.000 63.85 462 1.33 11.42

Sr. No. 4 19 7 0 | www.tcisinspect.com E-mail: info@tcisthailand.com



Square holed sieves used. (Ref: In-house method)

Sample No. Quantity Size (MM.)
(M) 0-1 | 1-3 [ 3-475 [ 475-7 | 7-10 | 10-20 [ 20-30 | 30-40 | 40-50 [ 0-50 | Owver50
(%) | (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
23-00131 /1 5,000.000 | 13.66 | 15.10 | 12.94 13.44 5,34 19.47 9.54 4.08 254 96.11 3.89
23-00131 /2 5000000 | 989 | 17.74 | 11.71 14.39 5.39 18.63 12.49 433 3.03 97.60 2.40
23-00131/3 5000.000 | 9.92 | 17.43 | 11.27 13.49 7.08 18.01 9.28 3.92 479 95.19 4.81
23-00131 /4 5,000.000 | 10.99 | 17.87 | 11.05 13.67 7.30 18.94 9.81 344 285 95.92 4.08
23-00131/5 5000.000 | 9.20 | 17.67 | 11.09 12.46 6.27 18.68 10.43 5.64 478 96,22 378
23-00131/6 5000000 | 910 | 17.27 | 10.48 12.88 7.55 18.94 9.23 523 463 95,31 469
23-00131 /7 4,300.000 | 979 | 1763 | 11.27 11.85 579 19.33 10.91 5.21 3.79 95.57 443
Avg. by weight | 34,300,000 | 10.38 | 17.24 | 11.40 13.20 6.40 18,85 10.23 4.54 377 96.00 4,00
5. Hardgrove Grindability Index (HGI) (Standard ASTM D409 / D409M-16) = 51

6. Ash Analysis

(Standard ASTM D6349-13)

No. Descriptions Dry basis
1 Silicon dioxide ( SiOz) 52.32 %
2 Aluminium oxide ( AlzO3) 14.32 %
3 Iron (Ill) oxide ( Fe203) 11.03 %
4 Calcium oxide (Ca0) 264 %
5 Magnesium oxide (MgO ) 1.78 %
6 Sodium oxide ( Na;O) 0.92 %
7 Potassium oxide (K20) 1.45 %o
8 Titanium dioxide ( TiO2) 0.86 %
9 Manganese oxide ( Mn304) 0.06 %
10 Sulfur trioxide ( SO31) 3.56 %
11 Phosphorus pentoxide ( P20s) 045 %
7. Ash Fusion Temperature (Standard ASTM D1857M-16)
No. Phase Reducing
1 Initial Deformation Temperature (1DT) 1,260 %
2 Spherical Temperature (ST) 1,300 i &
3 Hemispherical Temperature (HT) 1,390 C
4 Flow Temperature {ET) 1,400 e

Inspector name:Mr. Sathit K. & Mr. Watcharasak T.

This is to advise to any holder of this document that the information contained hereon is limited to the

visual examination of the safety and readily accessible portions of the consignment only. Due to the

non-homogenous nature of the cargo and limited access during inspection, items not recorded in the

above description may be present.
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Report No : TCIS MN0177-2023
BANGKOK : November 13, 2023

SURVEY REPORT

THIS IS TO REPORT THAT we attended at NATIONAL POWER SUPPLY PCL, PRACHINBURI
PROVINCE, THAILAND as requested from NATIONAL POWER SUPFPLY PUBLIC COMPANY LIMITED for coal
sampling and analysis.

We sampling was performed together with NPS at KOH SICHANG, CHONBURI PROVINCE,
THAILAND during October 31 — November 4, 2023 in order to carry out the following scope of Inspection as
under: -

1. Sampling

2. Moisture determination and quality analysis

General Particulars (as declared

SAMPLE DESCRIPTION (S) : COAL (BMCV 0-50 MM.)
SAMPLE REFFERENCE NO. : Coal in MV NEW JOYFUL
PO NO. : Lot23-419

QUANTITY : 35,000.000 M/T
SAMPLE SUBMITTED : 6/11/2023

We serially report our findings as follows:-
1. Sampling for moisture and guality

THIS IS TO REPORT that in accordance with instructions received from our PRINCIPAL, NATIONAL
POWER SUPPLY PUBLIC COMPANY LIMITED to WITNESS manual sampling, initial sample preparation,
performed by the Supplier representative, and performed analysis on the Buyer's sample.

SAMPLING : MANUAL SAMPLING as per ASTM D2234 Condition 11-D-2, (vessels, barges, trucks, rail

wagons) : Sampling MATERIAL IN MOTION, on TIME, on systematic known MASS intervals basis. Increments

were collected from fresh exposed surface, on a mass interval basis, with fixed increment mass.

2. Moisture and Quality Results
ANALYSIS SEVEN (7) Sub-lot samples representing 35,000.000 Metric Tons were analyzed in

accordance with ASTM Standard methods, except as noted.

We report the following weighted average as per our ref. Sample No 23-00177 / 1-7 as followings : -

Sr. No. 4 3 7 8 5 | www.tcisinspect.com E-mail: info@tcisthailand.com



Sr. No.

Analysis Results (As determined basis)

Quantity Inherent Ash Volatile Fixed Total Sulfur Gross Calorific
Sample No. (MIT) Moisture | Content Matter Carbon 10.32(%) Value (Kcal/kg)
(7o) (7] (7) (7o)
Standard / Method ASTM D7582-15 ASTM D5016-16 | ASTM D5865-13
23-00177 N 5,000.000 13.97 533 39.10 41.60 0.50 5918
23-00177 12 5,000.000 13.31 5.84 38.45 42.40 0.46 5,890
23-00177 13 5,000.000 13.38 5.32 39.04 42.26 0.51 5,922
23-00177 /4 5,000.000 13.62 6.66 38.22 41.51 0.47 5773
23-00177 /5 5,000.000 13.39 7.07 37.94 41.60 0.52 5,765
23-00177 /6 5,000.000 12.88 6.24 38.74 4214 0.49 5,859
23-00177 /7 5,000.000 16.09 5.97 37.35 40.59 0.49 5,658
Avg. by weight | 35,000.000 13.81 6.06 38.41 41.73 0.49 5,826
Analysis Results (As received basis)
Quantity Total Ash Volatile Fixed Total Gross Calorific Net Calorific
Sample No. (MIT) Moisture | Content Matter Carbon Sulfur (%) Value (Kcallkg) Value (Kcallkg)
(%) (%) (%) (%)
Standard / Method ASTM ASTM D7582-15 ASTM ASTM D5865-13 | ASTM D5865-13
D3302-15 D5016-16
23-00177 1 5,000.000 28.57 443 32.46 34.54 0.42 4914 4,557
23-00177 /2 5,000.000 28.19 4.84 31.85 35.12 0.38 4,879 4,523
23-00177 /3 5,000.000 28.27 4.41 32.33 35.00 042 4,904 4,546
23-00177 /4 5,000.000 27.94 5.55 31.88 34.63 0.39 4,816 4,468
23-00177 /5 5,000.000 27.53 5.92 31.75 34.81 0.44 4,824 4474
23-00177 /16 5,000.000 27.67 5.18 32.16 34,99 0.41 4,864 4,511
23-00177 17 5,000.000 27.56 515 32.24 35.04 0.42 4,885 4,530
Avg. by weight | 35,000.000 27.96 5.07 32.10 34.87 0.41 4,869 4,516
3. Ultimate Analysis
Analysis Results (As determined basis)
Sample No. Quantity Carbon | Hydrogen | Nitrogen Oxygen
(M/T) (%) (%) (%) (%)
Standard / Method ASTM D5373-16
23-00177 1 5,000.000 60.28 4.46 1.12 14.34
23-00177 /12 5,000.000 60.79 4.50 1.14 13.96
23-00177 13 5,000.000 61.07 4.54 1.13 14.05
23-00177 /4 5,000.000 61.20 4.35 115 12.56
23-00177 15 5,000.000 59.45 4.40 1.1 14.06
23-00177 16 5,000.000 60.75 4.50 1.13 14.01
23-00177 /17 5,000.000 58.74 4.38 1.08 13.25
Avg. by weight 35,000.000 60.33 4.45 1.12 13.75
4. Size Determinations
Square holed sieves used. (Ref: In-house method)
Sample No. Quantity Size (MM.)
(WIT) 0-1 | 1-3 | 3-475]| 475-7 | 7-10 | 10-20 | 20-30 | 30-40 | 40-50 | 0-50 Over 50
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)
23-00177 11 5,000.000 | 1557 | 20.14 | 1252 12.57 516 19.42 8.13 2.86 2.46 98.83 1.17
23-00177 /2 5,000.000 | 1291 | 16.59 | 10.66 10.36 6.40 20.52 851 4.21 512 95.28 472
23-00177 /3 5,000.000 | 1594 | 19.13 | 1076 11.88 4.91 17.25 10.30 4.45 177 96.39 361
23-00177 14 5,000.000 15.37 | 18.74 | 1224 10.47 5.81 17.21 8.72 4.97 374 97.27 273
23-00177 15 5,000.000 14.06 | 14.42 10.59 10.99 470 20.52 10.59 579 411 95.77 423
23-00177 /6 5,000.000 14.86 | 15.64 9.67 9.49 4.64 19.79 10.35 639 4.32 95.15 4.85
23-00177 /7 5,000.000 | 14.33 | 14.39 | 11.06 10.10 5,80 20.88 10.10 5.53 542 97.61 2.39
Avg. by weight | 35000000 | 1472 | 17.01 11.07 10.84 5.35 19.37 9.53 4.89 3.85 96.63 3.37
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5. Hardgrove Grindability Index (HGl) (Standard ASTM D409 / D409M-16) = 48
6. Ash Analysis (Standard ASTM D6349-13)
No. Descriptions Dry basis
1 Silicon dioxide ( SiOz ) 49.67 %
2 Aluminium oxide ( AlO3) 21.78 %
3 Iron (Ill) oxide ( Fe:03) 9.32 %
4 Calcium oxide (Ca0) 575 %
5 Magnesium oxide ( MgO ) 2.89 %
6 Sodium oxide (Na:0) 1.35 %
7 Potassium oxide (K20) 1.63 %
8 Titanium dioxide ( TiOz) 0.84 %
9 Manganese oxide ( Mn3O4) 0.08 %o
10 Sulfur trioxide ( SO3) 4.49 %
11 Phosphorus pentoxide (P20s5) 0.32 %

7. Ash Fusion Temperature (Standard ASTM D1857M-16)

No. Phase Reducing
1 Initial Deformation Temperature (IDT) 1,240 G
2 Spherical Temperature (ST) 1,270 °C
3 Hemispherical Temperature (HT) 1,310 e
4 Flow Temperature (FT) 1,340 c

Inspector name:Mr. Sathit K. & Mr. Watcharasak T.

This is to advise to any holder of this document that the information contained hereon is limited to the
visual examination of the safety and readily accessible portions of the consignment only. Due to the
non-homogenous nature of the cargo and limited access during inspection, items not recorded in the
above description may be present.
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Report No : TCIS MN0197-2023
BANGKOK : December 21, 2023

SURVEY REPORT

THIS IS TO REPORT THAT we attended at NATIONAL POWER SUPPLY PCL, PRACHINBURI
PROVINCE, THAILAND as requested from NATIONAL POWER SUPPLY PUBLIC COMPANY LIMITED for coal
sampling and analysis.

We sampling was performed together with NPS at KOH SICHANG, CHONBURI PROVINCE,
THAILAND during December 6 - 10, 2023 in order to carry out the following scope of Inspection as under: -

1. Sampling

2. Moisture determination and quality analysis

General Particulars (as declared)

SAMPLE DESCRIPTION (S) : COAL (BMCV 0-50 MM.)
SAMPLE REFFERENCE NO. : Coal in MV AQUAMAN
PO NO. i Lot23-421

QUANTITY : 73,065.000 M/T
SAMPLE SUBMITTED 1 12112/2023

We serially report our findings as follows:-
1. Sampling for moisture and quality

THIS IS TO REPORT that in accordance with instructions received from our PRINCIPAL, NATIONAL
POWER SUPPLY PUBLIC COMPANY LIMITED to WITNESS manual sampling, initial sample preparation,
performed by the Supplier representative, and performed analysis on the Buyer's sample.

SAMPLING : MANUAL SAMPLING as per ASTM D2234 Condition 11-D-2. (vessels, barges, trucks, rail
wagons) : Sampling MATERIAL IN MOTION, on TIME, on systematic known MASS intervals basis. Increments

were collected from fresh exposed surface, on a mass interval basis, with fixed increment mass.

2. Moisture and Quality Results
ANALYSIS FIFTEEN (15) Sub-lot samples representing 73,065.000 Metric Tons were analyzed in

accordance with ASTM Standard methods, except as noted.

We report the following weighted average as per our ref. Sample No 23-00197 / 1-15 as followings : -
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Analysis Results (As determined basis)

Quantity Inherent Ash Volatile Fixed Total Sulfur Gross Calorific
Sample No. (M/T) Moisture Content Matter Carbon (%) Value (Kcallkg)
(%) (%) (%) (%)

Standard / Method ASTM D7582-15 ASTM D5016-16 | ASTM D5865-13
23-00197 1 5,000.000 9.91 7.45 38.38 44.26 0.26 6,045
23-00197 /2 5,000.000 9.36 7.69 39.02 43.92 0.27 6,080
23-00197 /13 5,000.000 9.34 7.53 39.04 44.09 0.27 6,051
23-00197 /4 5,000.000 9.84 6.65 38.98 44.53 0.26 6,066
23-00197 /5 5,000.000 9.26 6.15 39.63 44 97 0.25 6,162
23-00197 /6 5,000.000 10.01 742 38.87 44.00 0.26 6,072
23-00197 17 5,000.000 9.41 8.03 38.90 43.66 0.28 6,003
23-00197 /8 5,000.000 10.22 7.72 39.16 42.90 0.23 6,065
23-00197 /9 5,000.000 9.32 7.12 39.33 4423 0.26 6,080
23-00197 10 5,000.000 9.81 7.21 38.95 44.03 0.27 6,110

23-00197 M1 5,000.000 9.84 6.89 38.62 44.65 0.26 6,066
23-00197 112 5,000.000 10.09 7.05 38.90 43.96 0.26 6,074
23-00197 113 5,000.000 9.88 7.73 38.62 43.77 0.29 5,966
23-00197 M4 5,000.000 9.84 6.72 39.41 4403 0.26 6,093
23-00197 115 3,065.000 9.29 7.73 38.73 44.25 0.28 6,036
Avg. by weight | 73,065.000 9.71 7.24 38.98 44.08 0.27 6,065

Analysis Results (As received basis)

Quantity Total Ash Volatile Fixed Total Gross Calorific Net Calorific
Sample No. (M) Moisture | Content Matter Carbon Sulfur (%) Value (Kcallkg) Value (Kcalkg)
(%) (%) (%) (%)
Standard / Method ASTM ASTM D7582-15 ASTM ASTM D5865-13 | ASTM D5865-13
D3302-15 D5016-16
23-00197 11 5,000.000 21.45 6.50 33.46 38.59 0.23 5,271 4942
23-00197 /2 5,000.000 21.79 6.64 33.67 37.90 0.24 5,246 4,917
23-00197 13 5,000.000 21.92 6.49 33.62 37.97 0.23 5211 4,890
23-00197 /4 5,000.000 21.88 5.76 33.77 38.58 0.23 5,256 4,930
23-00197 /5 5,000.000 21.97 5.29 34.08 38.67 0.22 5,299 4,967
23-00197 /6 5,000.000 21.40 6.22 33.95 38.43 0.23 5,304 4977
23-00197 17 5,000.000 21.59 6.95 33.67 37.79 0.24 5,196 4,874
23-00197 /8 5,000.000 21.36 6.76 34.30 37.57 0.20 5,313 4,986
23-00197 /9 5,000.000 21.75 6.14 33.94 38.17 0.23 5,247 4,917
23-00197 10 5,000.000 21.50 6.28 33.90 38.33 0.24 5,318 4,991
23-00197 /11 5,000.000 21.88 5.97 33.46 38.69 0.23 5,256 4,934
23-00197 12 5,000.000 21.49 6.15 33.97 38.39 0.23 5,303 4,973
23-00197 113 5,000.000 21.73 6.71 33.54 38.01 0.25 5,182 4,857
23-00197 114 5,000.000 21.74 5.84 34.21 38.22 0.23 5,288 4,957
23-00197 /15 3,065.000 21.83 6.66 33.38 38.13 0.24 5,202 4,877
Avg. by weight | 73,065.000 21.68 6.28 33.81 38.23 0.23 5,261 4,934
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3. Ultimate Analysis
Analysis Results (As determined basis)

Sample No. Quantity Carbon | Hydrogen | Nitrogen Oxygen
(M/T) (%) (%) (%) (%)
Standard / Method ASTM D5373-16
23-00197 1 5,000.000 62.03 4.56 1.15 14.63
23-00197 /2 5,000.000 62.34 4.57 1.13 14,63
23-00197 /3 5,000.000 63.04 4.37 1.20 14.25
23-00197 /4 5,000.000 63.49 4.47 1.21 14,08
23-00197 /5 5,000.000 63.43 4.62 1.18 15.11
23-00197 /16 5,000.000 62.26 4.51 1.13 14.71
23-00197 /7 5,000.000 62.51 4.41 117 14.19
23-00197 /8 5,000.000 61.89 4.51 1.08 14.35
23-00197 /9 5,000.000 62.38 4.58 1.16 15.18
23-00197 /10 5,000.000 61.97 4.50 1.08 15.15
23-00197 111 5,000.000 62.72 4.37 1.14 14.78
23-00197 /12 5,000.000 62.18 457 1.18 14.67
23-00197 13 5,000.000 62.21 443 1.18 14.28
23-00197 /14 5,000.000 62.21 4.59 1.16 15.21
23-00197 /15 3,065.000 62.82 4.47 1.14 14.27
Avg. by weight 73,065.000 | 62.49 4.50 1.15 14.64
4. Size Determinations
Square holed sieves used. (Ref: In-house method)
Sample No. Quantity Size (MM.
(M) 0-1 [ 1-3 [ 3-475 | 475-7 [ 7~-10 [ 10-20 | 20—-30 | 30-40 | 40-50 | 0-50 | Over 50
(%) | (%) (%) (%) (%) (%) (%) (%) (%) (%) (%
23-00197 1 5,000.000 | 10.46 | 12.62 | 13.37 15.37 478 21.32 9.74 4.83 322 95.71 4.29
23-00197 /2 5,000.000 | 12.40 | 1347 | 1362 12.92 5.28 19.63 9.19 4.78 439 9568 432
23-00197 /3 5000000 | 1056 | 12.14 | 12.88 13.73 6.74 20.32 10.98 532 488 96.35 3.65
23-00197 /4 5,000.000 | 10.98 | 13.73 | 1066 11.08 407 2167 13.15 5.79 418 95,31 469
23-00197 /5 5,000.000 | 12.26 | 11.86 | 10.94 13.77 4.02 20.72 13.29 452 430 95,68 4,32
23-00197 /6 5,000.000 | 1275 | 12.30 | 11.02 13.29 5.02 21.05 10.83 568 526 97.20 2.80
23-00197 /7 5,000,000 | 1255 | 11.20 | 11.47 12.92 5.74 22.05 10.27 5.00 4.58 95.78 422
23-00197 /8 5,000,000 | 10.22 | 11.77 | 11.36 1360 6.10 19.16 11.31 5.07 6.62 95.21 479
23-00197 /9 5,000.000 | 10.25 | 13.90 | 10.73 1366 4.86 18.31 13.40 6,69 3.46 95.26 474
23-00197 /10 | 5,000.000 | 13.11 | 13.48 | 11.58 12.90 5.30 20.26 10.60 5.14 438 96.75 325
23-00197 /11 5,000.000 | 10.75 | 12.68 | 11.00 13.38 4.48 21.62 11.11 5.96 4.84 95.80 4.20
23-00187 /12 | 5,000.000 | 1362 | 11.56 | 11.98 13.12 495 19.09 10.61 553 519 95.65 4.35
23-00197 /13 5,000.000 | 11.71 | 11,54 | 11.34 14.58 5.66 20.49 12.30 5.26 276 95.64 4.36
23-00197 /14 5,000.000 | 1215 | 1250 | 9.98 12.77 482 19.64 13.40 4.92 5.21 95.39 461
23-00197 115 3,065.000 | 10.23 | 11.28 | 11.93 13,91 5.48 20.99 12.67 4.96 4.54 95.99 4,01
Avg. by weight | 73,065.000 | 11.64 | 1242 | 11.58 13.38 5.08 20.41 11.49 5.31 451 95,82 4.18
6. Hardgrove Grindability Index (HGl) (Standard ASTM D409 / D409M-16) = 50

6. Ash Analysis

(Standard ASTM D6349-13)

No. Descriptions Dry basis

1 Silicon dioxide ( SiOz ) 51.69 %
2 Aluminium oxide ( AlO3) 19.65 %
3 Iron (Ill) oxide ( Fez03) 4.94 %
4 Calcium oxide (Ca0) 7.24 %
5 Magnesium oxide (MgO) 2.37 %
6 Sodium oxide ( Na;O) 2.26 %
7 Potassium oxide (K20) 1.47 %
8 Titanium dioxide ( TiOz ) 1.28 %o
9 Manganese oxide { Mn3O4) 1.07 %
10 Sulfur trioxide ( SO3) 5.86 %
1 Phosphorus pentoxide ( P20s) 0.87 %
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AR
7. Ash Fusion Temperature  (Standard ASTM D1857M-16)
No. Phase Reducing

1 Initial Deformation Temperature (1DT) 1,220 °C

2 Spherical Temperature (ST) 1,260 “C

3 Hemispherical Temperature (HT) 1,330 °C

4 Flow Temperature (FT) 1,390 °c

TCIS INS D) CO., LTD

Inspector name:Mr. Sathit K. & Mr. Watcharasak T.

This is to advise to any holder of this document that the information contained hereon is limited to the
visual examination of the safety and readily accessible portions of the consignment only. Due to the
non-homogenous nature of the cargo and limited access during inspection, items not recorded in the

above description may be present.
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NIIAIVAN Emission from stack

[ d . .
1. IgUszasn (Objective)
1.1 enuAulsume (% Opacity), SO,, CO U4 flue gas NOBNUIIN stack FUTTHINA
1.2 1HeMUUARINATTILYBIMFIINNTAILANYBINLUBUAINTDI (Opacity < 35%, SO,<520 ppm,

NO,< 315 ppm laz CO < 690 ppm)

2. WAUAY (Scope)

AIUANMTUADIBIMANAININNTEUIUMITHAAYDY Boiler

3. MNAANN (Definition)
= o o4 e ¥ Ed
3.1 Flue gas ¥11804 MAndsninannszuIumam
3.2 Stack Mwneis ddesdmivldosemmdsudaninnszuiumsnaneonganiniadon
3.3 Opacity ¥u10i e ArfnaasdalSuandlufoonu1fy Flue gas 910 Stack gussennis Taosai 1y
4 i 1 ] J
nlesianua dwleSiaudnia ldimge 1aaai Flue gas Ti5inmduun
= o o 21 y =«
3.4 S0, et Mmataivles lasen lua
== o o '
3.5 CO WiuDe MM usmMouan lva
=3 1 o ¥ 1 o =y
3.6 NO, vinuds Madgmnlulasivuesnled 9:5iluzl NO,, NO,

3.7 SS (Shift Supervisor) Ao Waniamng
o - A
3.8 PO (Plant Operator) H11679 WINAMIALIATOIMTIM
P =5 1| 1 o l& - wf
3.9 Automation HL0D Fere1NFUATBILBIA

3.10 ESP (Electro Static Precipitator) #1084 galnsaiansuduuuy lwihada
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4. TupdumIUUANY (Procedure)

i Emyasion from skack

55 Automistion nénrush il (¥

wer Emnaian

4.1 wiinnurhedfiians ﬁ1ﬂ1‘iﬂ’J‘UﬂiuF]ﬂsﬂ1'l"||l:§f]l?‘ladﬁflul"171lﬁ1m'l FuduTesolumsenlusd denades
Emission stack Tﬂaﬂﬁﬁﬁmmfuﬂauﬁﬂﬁﬁﬁmu dasio il
1)  WI-Q-NPS-OP-030 351l91i@ a1 TupoUMIATINSUIA SN A A
2)  WI-Q-NPS-OP-038 151 {j1iAa1u TuABUMIHENT MY
3)  WI-Q-NPS-0P-042 151gj1iAa MR umeugomad iy
42 winawrhel §1icn1s imsnauguat Emission uaazda Tasns Set Alarm 1a2A1319A1 Emission A7

3
AQUNIIMHIUA A9

A3 19ULAAIAT alarm 30 TUANUADUNATDIAIVAN(DCS)

Emission Value Alarm
H2 H1 L1 L2
1 Oxygen % - 7.5 3.0 -
2 Opacity % 40 30 - -
3 SO, (0, 7%) ppm 550 520 - -
4 CO (0, 7%) ppm - 200 - -
5 NO, (0, 7%) ppm - 220 - -

vnewa A1 Alarm W3emdyanauAsuziiamninnguuieimuaie ldwiinau@uasesduiiumsud lunewnu
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A13 1UEAIA1 Emission AIMNNYHUIBMNUA

A1 Emission unit EIA DIW NPS

TSP mg/m3 108 120 35% opacity

S0, (0, 7%)

ppm

576

640

520

CO (0, 7%)

pPpm

690

690

200

NO, (0, 7%)

ppm

315

350

315

HABLTIA)

43

44

4.5

4.6

4.7
4.8

EIA :: fhmmgmmnmﬁﬂiwﬁwaﬂiwuﬁmﬁﬂu (Environmental Impact Assessment)
DIW = Aunasguiings 15901mgae1nssuimtia (Department of Industrial Works)
NPS = Aunasgiuil lsaa Nps 19 lumsaauni

MINIVAUAT CO

D coannmsen i hisysol Fasihiediudadudemauazemai 19 umsenTns

2) fhih co Tianniuaashmsen i hia aunsandly 1 Taomssuaniisrelumsnng

mimm}nﬁ'i Opacity (Particulate Emission)

1 w1ni]ﬂ131ﬁmnm1ﬁmm5§uﬁmnmn Stack fviualiy s udaans i ilevinsasnaesumshay
D9 ESP AMWI-E-NPS-ME-001 (mathyeinuidateaiudmsuniosdiniuduiuy ihadauas
WI-Q-NPS-EL-025 (msthyudafesiugnsal llihdmT s eadniudunun luihade)

miﬂ’m'r]llﬂl"l Sulphur Dioxidcﬁ 0, 7% (SO,Emission)

1) Lflf)i”h SO, IfiU 520 ppm 1% 14 Limestone sﬁ’t]ﬂ’lllﬂil

2)  "nl% Limestone 1142 A1 SO, §iu 520 ppm Whitudadnveudomasimin oeam/inae i
S 74 Tavdi luiRudasiia ID fan

3)  ¥INA1 SO, dunu 520 ppm 19 SM u%’mwuﬂ’muwumswaﬁﬂ%”mﬂ?;auqmdmzﬁaiﬁ’m S mavanad

4 wndaldenunsonruguan So, TildiAu 520 ppm 18on 1% sM aamidimsnaasuniimiso, limu

M3AIUANAT NO, Emission

1) #1NOazutl5iuA Y Bed Temp N@1970 10 Bed Temp Avozdena lHAINO susuiu Feszviams

IAUIAT0ININATLANAT Bed Temp 98321719 830 — 920 C 9211 1HAINO, 0gAINNNIATFIU

X

a 9 a a & 4 DA aa °
Tﬂﬂﬂﬂ@]uajﬂ'ﬁlﬂﬂ Noxﬂglﬂﬂﬂlu‘ﬂﬂ’ljlw'lulﬁllﬂqﬂ!ﬁﬂllﬂqq >1000 C

U

z0

=~ o a X ' = .
N3l Bed Temp g4 (uﬂ%mﬂmuiumm 113 Boiler load §4)

2De

1) WU Set Point Oxygen control Gl,ﬁ!’gfi U
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2) 1WW Primary Air Flow
. A ° @ Y YR o t4 .
3)  Start Recir Gas Fan 1W01i1 Flue Gas navan 19 lumsw lngd @3911% Bed Temp 898301 Flow Recir
v ] 4
Gas NtLAIY
A ] °

4)  1iinYSums 19 Recirculation Ash Aa13911% Bed Temp anadld
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4.10 mngnsaliamansoa i lagndes Mvuali ss dautunszuaumsinanudiedulumsaiugum

Emission 1ui1aaza?

Tuin (Record)

5.1 Log Sheet 1 DCS Boiler Control Room

PN (Related Document)

Taii

19191591909 (Reference)

7.1 WI-Q-NPS-PO-032 TunolimeAs v unas SR e AU omasFa

7.2 WI-Q-NPS-PO-040 FUADUMIHANA Y

7.3 WI-Q-NPS-PO-044 miRUTee AW AE Y

7.4 WIE-NPS-EM=001 mathgsinuidalessudmsuniesdnivduuny lhadad
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