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ELECTRICAL PREVENTIVE MAINTENANCE FOR WATER EFFLUENT
PLANT

1. Purpose
To ensure the equipment and machinery in water effluent plant Pulp mill 1 & Pulp mill 2 is
maintained in accordance with manufacturers specifications and meets environmental

requirements.

2. Scope
Equipment and machinery in water effluent plant Pulp mill 1 & Pulp mill 2

3. Definition/Abbreviation

3.1 Maximo Computerized Maintenance Management system

3.2 PM Module The preventive maintenance procedure stored in the Maximo
system

3.3 Equipment Module The machinery and equipment procedure stored in the Maximo
system

3.41SO Related “E” The important separation of machinery and equipment effect to

environmental stored in the Maximo system

4. Procedure
4.1 All equipment is numbered and identified in the “ Maximo “ system.
4.2 Preventive maintenance for all equipment effect to environment and identified in
“ Maximo “ Equiment Module ISO Related “ E “is maintained in accordance with

manufacturers specifications.

5. Records
5.1 A record of all maintenance work done is made on a maintenance work order /work
request, RC-PPMC-006 (The same record of ISO 9000) from and entered into the
“Maximo “work order history module
5.2 Preventive maintenance, RC-PPMC-010 ( The same record of 1ISO 9000 and keep in

Maximo)

6. Attachments
6.1 Machinery and equipment effect to environment in water effluent plant list.
6.2 Preventive maintenance for machinery and equipment in water effluent plant effect

to environment list.

7. References

7.1 Environmental Management System Manual (EM-AA-001)
7.2 Operation Control Procedure (EP-OC-007)

7.3 Monitoring and Measurement Procedure (EP-MM-009)
7.4 Control of Record Procedure (EP-RC-011)
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3.1 Maximo
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3.3 Equipment Module
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4. dunaungALEunu

Tsunsudndagifinunndaaszunnauiiames deldlunisizuseu
dantingudunan uanainfifaddoudaedinlfiuiudanrindsuas
madpdefianuazanuarasnafesiuamingineangely
szuunedanIseNtingedaundaivdeyanistngeinedelaiull
lu “Maximo”

e e e de s 4
szundnnistentingeinmasundnivdeyamrsasdnsuazginnily
“Maximo”

nsugnANAAYIRsAsesANsuargLnsniflnansenusieduandon

144 “Maximo”

4.1 wresdnsuazgUnsniionualuszuutininuni@erenizdm e 1 Wad 168 1 uay 2 971in

azlifunsamaideunnneiaatszaneees wazdaful3luszuy “Maximo”

4.2 nstgefneidadesiudmiueesdnsuazginsalidnansenusedwanienfissylu

"Maximo” Equipment Module ISO Related * E " agl#ifunisaniunisaiuauuginzestjuan

uagdnmuanistngeineaaiszy14lu « Maximo ” PM Module

w Daublﬂ A 1ISO 14001 ENVIRONMENTAL MANAGEMENT SYSTEM

Diouibée A {18811 ) Pubic Company Lmidsd

ENVIRONMENT WORK INSTRUCTION Document No. WI-EL-001
Effective date : 01 February 2017 Edition No. 9

Issued by : Montri D./Chokchai K. Ref. 8.1

Approved by : Sirisak N. Page 4 of 7
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5.1 Tuiinaesnudentiigeisanaz i 5unisssylununmesu Work request / Work order,
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5.2 Preventive maintenance, RC-PPMC-010 (The same record of ISO 9000 L& &4 A Wuluszuy
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7. 1andN9a19a9
7.1 Environmental Management System Manual (EM-AA-001)

7.2 Operation Control Procedure (EP-OC-007)
7.3 Monitoring and Measurement Procedure (EP-MM-009)
7.5 Control of Record Procedure (EP-RC-011)
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Pulp mill 1
ITEM EQUIPMENT NO DESCRIPTION TYPE
1 131Z001(TH101) TRANSFORMER OIL IMMERSED TR.
2 131A007- A014 AERATOR MOTOR
3 131E003.1- 131E003.2 SLUDGE SCRAPER PRIMARY CLARIFER MOTOR
4 131E003- 131E005 COOLING FAN FOR COOLING TOWER MOTOR
5 131E008 AIR SUPPLY COMPRESSOR TO AERATOR MOTOR
6 131P001 - 131P030 PUMP IN AREA MOTOR
7 131A002.1 - 131A002.5 JET AERATOR MOTOR
Pulp mill 2
ITEM EQUIPMENT NO DESCRIPTION TYPE
1 132TH1012, 132ATH1013, TRANSFORMER OIL IMMERSED TR.
133TH2012
2 132/132A/133AHXXX Motor Control Center (MCC) Switch board
3 132/132A/133A0XX AGITATOR/Jet Aerator MOTOR
4 132/132A/133E0XX Screen/Scraper/cooling tower/Stirrer/\Vacuum MOTOR
pump/Air supply Compressor
5 132/132A/133POXX PUMP IN AREA MOTOR

L@NATUUL 6.2 Pransnistingineesesdnsuarglnsalidiclasiundnansznusedsuandenly

Tuszuutingdmingde

Pulp Mill 1
PM FREQUENCY
ITEM| EQUIPMENT NO DESCRIPTION TYPE - |2 % z |z
NUMBER |5 |8 |2 |E | §
= lE =]
olL PM5004E,PM1
1 131Z001(TH101)  [TRANSFORMER 377,PMO053E,
IMVERSED TR. | pM2464E X[ x| x]|x
PM94500
PM33123A
PM33124A
PM33125A
2 131A007-AD14  |AERATOR MOTOR  [579800M
PM33126A
PM33127A
PM9257
X
3 |131E003.1- 131E003.2 |[SLUDGE SCRAPER PRIVARY CLARIFER |  MOTOR  [pm91120 X
4 | 131E003-131E005 |COOLING FAN FOR COOLING TOWER MOTOR  [PM91120,PM9
1121 X
AR SUPPLY COMPRESSOR TO
5 131E008 MOTOR
AERATOR
PM10119E X
6 | 131P001-131P030 |PUMP IN AREA MOTOR  [pM1423E X
7 [131A002.1 - 131A002.5|JET AERATOR MOTOR  [pM1423E X
Copy No...........
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Pulp Mill 2

ITEM EQUIPMENT DESCRIPTION TYPE

NUMBER.

PM FREQUENCY

NUMBER

Daily
Weekly
Bi-weekly
Monthly
Quarterly
Yearly

132TH1012, 132ATH1013, TRANSFORMER
1 TRANSFORMER
133TH2012 OIL TYPE

EY00009
EY00016
PM7507E

EMO00575

ELECTRICAL

2 132/132A/133AHXXX Motor Control Center (MCC)
SWITCH BOARD

EM00572
EY00031
PM21602E
PM21603E
PM9217E
EY00032
PM9598E
PM4800E
PM7492E

PMB097E

3 132/132A/133A0XX AGITATOR/Jet Aerator

Screen/Scraper/cooling
4 132/132A/133E0XX tower/StirrerVacuum pump/Air MOTOR

supply Compressor

5 132/132A/133POXX PUMP IN AREA

EM00578
PM4734E
PM4743E
PM4753E
PM4762E
PM4770E X X X X
PM4780E
PM7489E
PM7494E

PM7883E
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Current
2 ]
) Eq. No. Description H § é g H é § % L1 L2 L3
™ =

1 131A001 Agitator in mixing tank 2 690 2.86 1410 41.96% 1.2 1.2 1.2
2 131A002.1 |Agitator in equalization basin 131T002 10 400 69 985 B3 M2BA225SMC6 AL101.1704.1 #DIV/0!

3 131A002.2 |Agitator in equalization basin 131T003 10 690 81 992 B3 M2BA315SMC6 AH101.0504.1 12.35% 10.0 10.0 10.0
4 131A002.3 |Agitator in equalization basin 131T004 10 690 32.5 1465 B4 M3BP180LB4 AH101.1103.3 30.77% 10.0 10.0 10.0
5 131A002.4 |Agitator in equalization basin 131T005 15 690 60 1480 M2BA225SMC AL101.1904.1 16.67% 10.0 10.0 10.0
6 131A002.5 |Agitator in equalization basin 131T006 15 690 48.5 985 B5 KA7280SCB01G-Z AH101.1307.1 24.74% 12.0 12.0 12.0
7 131A002.6  |Agitator in equalization basin 1317007 15 690 48.5 985 B5 KA7280SEBO1G-Z AH101.1308.1 26.80% 13.0 13.0 13.0
8 131A002.7  |Agitator in equalization basin 131T008 15 400 261 2800 B2 BN80B2 AH321.0803.2 #DIV/0!

9 131A004  |Agitator in ammonia phosphat tank 1 400/690 | 36.5/21 | 1450 K21R160M4 AH321.0803.4 #DIV/O!

10 131A005  |Agitator in ammonia phosphat tank 1 690 15 1410 KA9090S-BB08G-Z AH1011102.1 #DIV/0!

1 131A007  |Agitator in aeretion basin 22 400 26.5 2950 KA7280S-AB01G-Z AH101.0304.1 45.28% 12.0 12.0 12.0
12 131A008  |Agitator in aeretion basin 22 400/690 | 26.5 1380 KA908N-BBO2G-Z *AH204.03031 49.06% 13.0 13.0 13.0
13 131A009  |Agitator in aeretion basin 22 400/690 | 26.5 1400 M4 RF47DV100L4-C *AH204.02053 52.83% 14.0 14.0 14.0
14 131A010  |Agitator in aeretion basin 22 400/690 | 26.5 1400 H1 FAF67DT100L34 *AH204.02044 41.51% 11.0 11.0 11.0
15 131A011 Agitator in aeretion basin 22 400/690 | 26.5 1410 DFT90L4/C *AH204.02034 41.51% 11.0 11.0 11.0
16 131A012  |Agitator in aeretion basin 22 400/690 | 26.5 1380 DFT80N4/C 30.19% 8.0 8.0 8.0
17 131A013  |Agitator in aeretion basin 22 400/690 | 26.5 1380 DFT80N4/C 49.06% 13.0 13.0 13.0
18 131A014  |Agitator in aeretion basin 22 400/690 | 26.5 1380 B5 DFT80K4 45.28% 12.0 12.0 12.0
19| 131C037.1 |Screw Press# 1 " 400 103 1480 B3 M2BA225SMC4B3W AL101.1903.1 #DIV/0!
20| 131C037.2 |Screw Press #2 11 400 100 1475 B3 KA7250MBB01G-Z AL101.1904.1 #DIV/0!

Current
o S
g Eq. No. Description E § gE g = % § % 11 L2 L3
[ =

1 131A001 Agitator in mixing tank 2 690 2.86 1410 41.96% 1.2 1.2 1.2
2 131A002.1 |Agitator in equalization basin 131T002 10 400 69 985 B3 M2BA225SMC6 AL101.1704.1 #DIV/O!

3 131A002.2 |Agitator in equalization basin 131T003 10 690 81 992 B3 M2BA315SMC6 AH101.0504.1 12.35% 10.0 10.0 10.0
4 131A002.3 |Agitator in equalization basin 131T004 10 690 325 1465 B4 M3BP180LB4 AH101.1103.3 30.77% 10.0 10.0 10.0
5 131A002.4 |Agitator in equalization basin 131T005 15 690 60 1480 M2BA225SMC AL101.1904.1 16.67% 10.0 10.0 10.0
6 131A002.5 |Agitator in equalization basin 131T006 15 690 48.5 985 B5 KA7280SCB01G-Z AH101.1307.1 24.74% 12.0 12.0 12.0
7 131A002.6 |Agitator in equalization basin 131T007 15 690 48.5 985 B5 KA7280SEBO1G-Z AH101.1308.1 26.80% 13.0 13.0 13.0
8 131A002.7  |Agitator in equalization basin 131T008 15 400 261 2800 B2 BN80B2 AH321.0803.2 #DIV/0!

9 131A004  |Agitator in ammonia phosphat tank 1 400/690 | 36.5/21 | 1450 K21R160M4 AH321.0803.4 #DIV/O!

10 131A005  |Agitator in ammonia phosphat tank 1 690 1.5 1410 KA9090S-BB08G-Z AH1011102.1 #DIV/O!

" 131A007  |Agitator in aeretion basin 22 400 26.5 2950 KA7280S-AB01G-Z AH101.0304.1 45.28% 12.0 12.0 12.0
12 131A008  |Agitator in aeretion basin 22 400/690| 26.5 1380 KA908N-BBO2G-Z *AH204.03031 49.06% 13.0 13.0 13.0
13 131A009  |Agitator in aeretion basin 22 400/690| 26.5 1400 M4 RF47DV100L4-C *AH204.02053 52.83% 14.0 14.0 14.0
14 131A010  |Agitator in aeretion basin 22 400/690| 26.5 1400 H1 FAF67DT100L34 *AH204.02044 37.74% 10.0 10.0 10.0
15 131A011 Agitator in aeretion basin 22 400/690| 26.5 1410 DFT90L4/C *AH204.02034 41.51% 11.0 1.0 11.0
16 131A012  |Agitator in aeretion basin 22 400/690| 26.5 1380 DFT80N4/C 13.00% 13.0 13.0 13.0
17 131A013  |Agitator in aeretion basin 22 400/690| 26.5 1380 DFT80N4/C 52.83% 14.0 14.0 14.0
18 131A014  |Agitator in aeretion basin 22 400/690| 26.5 1380 B5 DFT80K4 #DIV/0!

19| 131C037.1 |Screw Press # 1 1 400 103 1480 B3 M2BA225SMC4B3W AL101.1903.1 #DIV/O!
20| 131C037.2 |[Screw Press #2 1 400 100 1475 B3 KA7250MBB01G-Z AL101.1904.1 #DIV/0!




Current

o -]
) Eq. No. Description H § é g H é § % L1 L2 L3

™ =
1 131A001 Agitator in mixing tank 2 690 2.86 1410 45.45% 1.3 1.3 1.3
2 131A002.1 |Agitator in equalization basin 131T002 10 400 69 985 B3 M2BA225SMC6 AL101.1704.1 #DIV/0!
3 131A002.2 |Agitator in equalization basin 131T003 10 690 81 992 B3 M2BA315SMC6 AH101.0504.1 #DIV/0!
4 131A002.3 |Agitator in equalization basin 131T004 10 690 32.5 1465 B4 M3BP180LB4 AH101.1103.3 30.77% 10.0 10.0 10.0
5 131A002.4 |Agitator in equalization basin 131T005 15 690 60 1480 M2BA225SMC AL101.1904.1 16.67% 10.0 10.0 10.0
6 131A002.5 |Agitator in equalization basin 131T006 15 690 48.5 985 B5 KA7280SCB01G-Z AH101.1307.1 24.74% 12.0 12.0 12.0
7 131A002.6 |Agitator in equalization basin 131T007 15 690 48.5 985 B5 KA7280SEBO1G-Z AH101.1308.1 #DIV/0!
8 131A002.7  |Agitator in equalization basin 131T008 15 400 261 2800 B2 BN80B2 AH321.0803.2 #DIV/0!
9 131A004 Agitator in ammonia phosphat tank 1 400/690 | 36.5/21 1450 K21R160M4 AH321.0803.4 #DIV/O!
10 131A005 Agitator in ammonia phosphat tank 1 690 15 1410 KA9090S-BB08G-Z AH1011102.1 800.00% 12.0 12.0 12.0
1 131A007 Agitator in aeretion basin 22 400 26.5 2950 KA7280S-AB01G-Z AH101.0304.1 49.06% 13.0 13.0 13.0
12 131A008 Agitator in aeretion basin 22 400/690 | 26.5 1380 KA908N-BBO2G-Z *AH204.03031 52.83% 14.0 14.0 14.0
13 131A009 Agitator in aeretion basin 22 400/690 | 26.5 1400 M4 RF47DV100L4-C *AH204.02053 41.51% 11.0 11.0 11.0
14 131A010 Agitator in aeretion basin 22 400/690 | 26.5 1400 H1 FAF67DT100L34 *AH204.02044 41.51% 11.0 11.0 11.0
15 131A011 Agitator in aeretion basin 22 400/690 | 26.5 1410 DFT90L4/C *AH204.02034 #DIV/0!
16 131A012 Agitator in aeretion basin 22 400/690 | 26.5 1380 DFT80N4/C 13.00% 13.0 13.0 13.0
17 131A013  |Agitator in aeretion basin 22 400/690 | 26.5 1380 DFT80N4/C 52.83% 14.0 14.0 14.0
18 131A014  |Agitator in aeretion basin 22 400/690 | 26.5 1380 B5 DFT80K4 #DIV/0!
19| 131C037.1 |Screw Press # 1 11 400 103 1480 B3 M2BA225SMC4B3W AL101.1903.1 #DIV/0!
20| 131C037.2 |Screw Press #2 11 400 100 1475 B3 KA7250MBB01G-Z AL101.1904.1 #DIV/0!

Current
= g " s

] Eq. No. Description H E g g = S g % g 12 i3

= =
1 131A001 Agitator in mixing tank 2 690 2.86 1410 45.45% 1.3 1.3 1.3
2 131A002.1  |Agitator in equalization basin 1317002 10 400 69 985 B3 M2BA225SMC6 AL101.1704.1 #DIV/O!
3 131A002.2  |Agitator in equalization basin 131T003 10 690 81 992 B3 M2BA315SMC6 AH101.0504.1 12.35% 10.0 10.0 10.0
4 131A002.3 |Agitator in equalization basin 131T004 10 690 325 1465 B4 M3BP180LB4 AH101.1103.3 30.77% 10.0 10.0 10.0
5 131A002.4 |Agitator in equalization basin 131T005 15 690 60 1480 M2BA225SMC AL101.1904.1 16.67% 10.0 10.0 10.0
6 131A002.5 |Agitator in equalization basin 131T006 15 690 485 985 B5 KA7280SCB01G-Z AH101.1307.1 24.74% 12.0 12.0 12.0
7 131A002.6 |Agitator in equalization basin 131T007 15 690 485 985 B5 KA7280SEBO1G-Z AH101.1308.1 26.80% 13.0 13.0 13.0
8 131A002.7 |Agitator in equalization basin 131T008 15 400 261 2800 B2 BN80B2 AH321.0803.2 #DIV/0!
9 131A004 Agitator in ammonia phosphat tank 1 400/690 | 36.5/21 1450 K21R160M4 AH321.0803.4 #DIV/0!
10 131A005 Agitator in ammonia phosphat tank 1 690 1.5 1410 KA9090S-BB08G-Z AH1011102.1 #DIV/0!
1" 131A007 Agitator in aeretion basin 22 400 26.5 2950 KA7280S-AB01G-Z AH101.0304.1 49.06% 13.0 13.0 13.0
12 131A008  |Agitator in aeretion basin 22 400/690 | 26.5 1380 KA908N-BBO2G-Z *AH204.03031 45.28% 12.0 12.0 12.0
13 131A009  |Agitator in aeretion basin 22 400/690 | 26.5 1400 M4 RF47DV100L4-C *AH204.02053 67.92% 18.0 18.0 18.0
14 131A010 Agitator in aeretion basin 22 400/690 | 26.5 1400 H1 FAF67DT100L34 *AH204.02044 41.51% 11.0 11.0 11.0
15 131A011 Agitator in aeretion basin 22 400/690 | 26.5 1410 DFT90L4/C *AH204.02034 41.51% 11.0 11.0 11.0
16 131A012 Agitator in aeretion basin 22 400/690 | 26.5 1380 DFT80N4/C 13.00% 14.0 14.0 14.0
17 131A013 Agitator in aeretion basin 22 400/690 | 26.5 1380 DFT80N4/C 45.28% 12.0 12.0 12.0
18 131A014 Agitator in aeretion basin 22 400/690 | 26.5 1380 B5 DFT80K4 49.06% 13.0 13.0 13.0
19| 131C037.1 |Screw Press # 1 1" 400 103 1480 B3 M2BA225SMC4B3W AL101.1903.1 #DIV/0!
20| 131C037.2 |[Screw Press #2 1" 400 100 1475 B3 KA7250MBB01G-Z AL101.1904.1 #DIV/0!




Current

g Eq. No. Description E % L1 L2 L3
1 131A001 Agitator in mixing tank 2 62.94% 1.8 1.8 1.8
2 131A002.1 |Agitator in equalization basin 1317002 10 #DIV/0!
3 131A002.2 |Agitator in equalization basin 1317003 10 12.35% 10.0 10.0 10.0
4 131A002.3 |Agitator in equalization basin 1317004 10 30.77% 10.0 10.0 10.0
5 131A002.4 |Agitator in equalization basin 1317005 15 16.67% 10.0 10.0 10.0
6 131A002.5 |Agitator in equalization basin 1317006 15 24.74% 12.0 12.0 12.0
7 131A002.6 |Agitator in equalization basin 1317007 15 26.80% 13.0 13.0 13.0
8 131A002.7 |Agitator in equalization basin 1317008 15 #DIV/0!
9 131A004  |Agitator in ammonia phosphat tank 1 #DIV/0!
10 131A005  |Agitator in ammonia phosphat tank 1 #DIV/0!
11 131A007  |Agitator in aeretion basin 22 52.83% 14.0 14.0 14.0
12 131A008  |Agitator in aeretion basin 22 52.83% 14.0 14.0 14.0
13 131A009  |Agitator in aeretion basin 22 56.60% 15.0 15.0 15.0
14 131A010  |Agitator in aeretion basin 22 #DIV/O!
15 131A011 Agitator in aeretion basin 22 52.83% 14.0 14.0 14.0
16 131A012  |Agitator in aeretion basin 22 13.00% 14.0 14.0 14.0
17 131A013  |Agitator in aeretion basin 22 45.28% 12.0 12.0 12.0
18 131A014  |Agitator in aeretion basin 22 45.28% 12.0 12.0 12.0
19| 131C037.1 |Screw Press # 1 1 #DIV/O!
20| 131C037.2 |Screw Press #2 1 #DIV/O!
Current
Cz) Eq. No. Description E % L1 L2 L3
1 131A001 Agitator in mixing tank 2 62.94% 1.8 1.8 1.8
2 131A002.1 |Agitator in equalization basin 1317002 10 #DIV/O!
3 131A002.2 |Agitator in equalization basin 1317003 10 12.35% 10.0 10.0 10.0
4 131A002.3 |Agitator in equalization basin 1317004 10 33.85% 11.0 11.0 11.0
5 131A002.4 |Agitator in equalization basin 1317005 15 16.67% 10.0 10.0 10.0
6 131A002.5 |Agitator in equalization basin 1317006 15 #DIV/O!
7 131A002.6 |Agitator in equalization basin 1317007 15 26.80% 13.0 13.0 13.0
8 131A002.7 |Agitator in equalization basin 1317008 15 #DIV/O!
9 131A004 Agitator in ammonia phosphat tank 1 #DIV/0!
10 131A005 Agitator in ammonia phosphat tank 1 #DIV/0!
1 131A007  |Agitator in aeretion basin 22 52.83% 14.0 14.0 14.0
12 131A008  |Agitator in aeretion basin 22 52.83% 14.0 14.0 14.0
13 131A009  |Agitator in aeretion basin 22 67.92% 18.0 18.0 18.0
14 131A010  |Agitator in aeretion basin 22 52.83% 14.0 14.0 14.0
15 131A011 Agitator in aeretion basin 22 41.51% 11.0 11.0 11.0
16 131A012  |Agitator in aeretion basin 22 13.00% 14.0 14.0 14.0
17 131A013  |Agitator in aeretion basin 22 45.28% 12.0 12.0 12.0
18 131A014  |Agitator in aeretion basin 22 45.28% 12.0 12.0 12.0
19| 131C037.1 |[Screw Press # 1 1" #DIV/O!
20| 131C037.2 |Screw Press #2 11 #DIV/O!
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6. LANAITLUL

6.1 11319918N17 CRITICAL EQUIPMENTS IN EFFLUENT TREATMENT PLANT

7. 1and19a1989
7.1 Environmental Management System Manual, EM-AA-001
7.2 Communication Procedure, EP-CM-005

7.3 Control of Record Procedure, EP-RC-011
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Lan®1sLUY 5.1 AN7N9918N19 CRITICAL EQUIPMENTS IN EFFLUENT TREATMENT PLANT 23 131P001 Dosing acid pump
24 131P002 Sludge pump to sludge storage
Effluent Treatment Plant 1
25 131P004 Equalization pump NO.1
Electrical part 26 131P005 Equalization pump NO.2
27 131P006 Submersible pump of emergency
Item Equipment No. Description 28 131P010 Antifoam aget dosing pump
1 131A001 Agitator in mixing tank 29 131P011 Waste water pump
2 131A002.1 Agitator in equalization basin 131T003 30 131P012 Pump tank to aerobic 1,2
3 131A002.4 Agitator in equalization basin 1317005 31 131P015 Sludge pump return to aerobic selector
4 131A007 Agitator in aeretion basin 32 131P017 Sludge pump to sludge storage
5 131C001 Screw conveyor 33 131P019 Polymer dosing pump
6 131C002 Screw conveyor 34 131P020 Sludge pump to belt press
7 131E001 Rotary inlet bar screen 35 131P021 Spray water pump from sec.
8 131E002.1 Sludge scraper in primary clarifier 36 131P024 Reject water pump to cooling
9 131E003 Cooling tower NO. 1 37 131P027 Shard load pump
10 131E008 Air supply compressor ( HV. Turbo)
1 131E008.1 Cooling fan of oil HV. Turbo Mechanic Part
12 131E008.2 Oil pump of HV. Turbo
13 131E009.1 Sludge scraper in secondary clarifier Item Equipment No. Description
14 131E009.3 Agitator of sludge scraper in secondary ! 131A001 AGITATOR IN MIXING TANK
15 131E009.7 Vacuum pump of sludge scraper in sec 2 131A002 AGITATOR IN EQ POND
16 131E010 Polymer dosing 8 1318005 COOLING FAN
17 131E010.1 Polymer dosing (Agitator) 4 1318008 BLOWER HV TURBO
18 131E010.2 Polymer dosing (Conveyor) 5 131E008.2 VENTILATION FAN PUMP HYDRAULIC
19 131E011 Sludgedewatering belt press 6 131E009.3 STIRRER IN SECONDARY CLARIFIER
20 131E011.1 Sludgedewatering oil pump 7 131E009.7 VACUUM PUMP IN SECONDARY CLARIFIER
o1 131E011.2 Sludge predewatering 8 131E011.1 SLUDGE DEWATERING BELT PRESS
20 131E12.1 Ermergency pump 9 131E012.3 SHARE LOAD PUMP TO ETP # 2,3
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10 131P002 SLUDGE PUMP TO SLUDGE STORAGE

1 131P003 SLUDGE PUMP TO SLUDGE STORAGE

12 131P004 EQUALIZATION PUMP

13 131P011 WASTE WATER PUMP FROM COOLING TOWER

14 131P015 SLUDGE PUMP RETURN TO AEROBIC SELECTOR

15 131P017 SLUDGE PUMP TO SLUDGE STORAGE

16 131P020 SLUDGE PUMP FROM SLUDBE STORAGE

17 131P024 REJECT WATER PUMP TO MIXING TANK

18 131P027 SHARE LOAD PUMP TO ETP#2, 3

19 131P028 SLUDGE PUMP TO SLUDGE STORAGE

AIR HOSE

Effluent Treatment Plant 2

¥z Double A
ENVIRONMENT WORK INSTURCTION Document No. WI-PU-002
Effective date : 16 October 2012 Edition No. 2
Issued by : Phattayawadee P. Ref. 8.1
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14 1312P003 PRIMARY SLUDGE PUMP

15 1312P004 EQUALIZATION BASIN PUMP

16 1312P011 COOLING TOWER PUMP

17 1312P015 SLUDGE RETURN PUMP

18 1312P019 POLYMER PUMP SLUDGE DEWATERING

19 1312E008 BLOWER HV.TURBO

20 1312E009.7 VACUUM PUMP IN SECONDARY CLARIFY NO.1

21 1312E009.8 VACUUM PUMP IN SECONDARY CLARIFY NO.2

22 1312E009.1 SLUDGE SCRAPER IN SECONDARY CLARIFIER NO.1

23 1312E009.1 SLUDGE SCRAPER IN SECONDARY CLARIFIER NO.2

24 1312E011 SLUDGE DEWATERING BELT PRESS

Effluent Treatment Plant 3

Item Equipment No. Description
1 1312A007 AERATORS IN SELECTOR TANK
2 1312A008 AERATORS IN SELECTOR TANK
3 1312A009 AERATORS IN SELECTOR TANK
4 1312A010 AERATORS IN SELECTOR TANK
5 1312A011 AERATORS IN SELECTOR TANK
6 1312A012 AERATORS IN SELECTOR TANK
7 1312A013 AERATORS IN SELECTOR TANK
8 1312E001 ROTOR BAR SCREEN
9 1312E002 SLUDGE SCRAPER IN PRIMARY CLARIFIER
10 1312E003.1 COOLING TOWER NO.1
11 1312E003.2 COOLING TOWER NO.2
12 1312E004.1 COOLING TOWER NO.3
13 1312E004.2 COOLING TOWER NO.4

Iltem Equipment No. Description
1 1313A007 AERATORS IN SELECTOR TANK
2 1313A008 AERATORS IN SELECTOR TANK
3 1313A009 AERATORS IN SELECTOR TANK
4 1313A010 AERATORS IN SELECTOR TANK
5 1313A011 AERATORS IN SELECTOR TANK
6 1313A012 AERATORS IN SELECTOR TANK
7 1313A013 AERATORS IN SELECTOR TANK
8 1313E001 ROTOR BAR SCREEN
9 1313E002 SLUDGE SCRAPER IN PRIMARY CLARIFIER
10 1313E003.1 COOLING TOWER NO.1
" 1313E003.2 COOLING TOWER NO.2
12 1313E004.1 COOLING TOWER NO.3
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13 1313E004.2 COOLING TOWER NO.4

14 1313P003 PRIMARY SLUDGE PUMP

15 1313P004 EQUALIZATION BASIN PUMP

16 1313P011 COOLING TOWER PUMP

17 1313P015 SLUDGE RETURN PUMP

18 1313E008 BLOWER HV.TURBO

19 1313E009.7 VACUUM PUMP IN SECONDARY CLARIFY NO.1

20 1313E009.8 VACUUM PUMP IN SECONDARY CLARIFY NO.2

21 1313E009.1 SLUDGE SCRAPER IN SECONDARY CLARIFIER NO.1

22 1313E009.1 SLUDGE SCRAPER IN SECONDARY CLARIFIER NO.2
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PM Module srunnesanisdentingedauiidaiudieyanistingeinededasiuly
“Maximo”

Equipment Module FEULNTIAANITTANLIG daiin lﬁuﬁ@wm%mﬁnmm@ﬂﬂmﬂu
“Maximo”
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ESP Electrostatic Precipitator Lﬂ?'mmmﬁuoﬁ“nQuLmuMWmEmﬂr
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4.3 nstgeinedaesiudniueresdnsuazgunenllunuunisute 1 fiszyly “Maximo”
“Equipment Module” 1SO related “E” azl{Fun1saniiunisainaiuustinvesfuan uasi

Amvuanstingednenenuiliszyly “Maximo” PM Module

5. neiudin
5.1 Tufinveverudendigeiannnazlifunisseyluuuunain Work order/ Work request

(RC-MT-120) uaztlaudayadingiuniszdd (history module) 724 “Maximo”

6. LANA1TUUL

6.1 iwmm‘“}aﬁnﬂm:qﬂmrﬁ‘ﬁ'ﬁmam:wumﬁqmﬁ@mm ESP

6.2 i’mmimiﬂ'];?ﬁm:mLﬂdi'mﬁ”ﬂﬂm:@ﬂﬂidﬁaﬂmﬁuﬁﬁm@ﬂizmu&iﬂ?ﬁlummﬁ@ﬂu ESP
6.3 i"]f.l@u%ilﬂﬂ’]‘é‘ﬁﬂ‘gd§/ﬂ‘]:f’1Lﬂail’a\iﬁ/ﬂil,l,@:’qﬂﬂi‘rﬂﬁdﬂ’mﬁ/u

6.4 fanmunamnuilaaniie

7. 1@andN9a19a9
7.1 Environmental Management System Manual (EM-AA-001)
7.2 Operation Control Procedure (EP-OC-007)



v2 Double A

ISO 14001 ENVIRONMENTAL MANAGEMENT SYSTEM

ENVIRONMENT WORK INSTRUCTION
Effective date : 15 May 2013
Issued by : Wisarut P.

Approved by : Sathain S.

Document No. WI-MC-015
Edition No. 1

Ref. 8.1

Page 3 of 10

Land1TLUL 6.1 ﬁ"\ilﬂ'}i‘Lﬂdi"ﬂQ"ﬁ/ﬂﬁ‘LL@ZQﬂﬂﬁ‘m

o

AHnanITNUAeRauIndeN1es ESP

Dauble A 1ISO 14001 ENVIRONMENTAL MANAGEMENT SYSTEM

=8
'- Diubbe A {18611 Pubic Gompany Limded

ENVIRONMENT WORK INSTRUCTION Document No. WI-MC-015

Effective date : 15 May 2013 Edition No. 1
Issued by . Wisarut P. Ref. 8.1
Approved by : Sathain S. Page 4 of 10

L@NAITUUL 6.2 :18n1snIstingeineATesdnsuazglnsnlidelesiundnansenusedsundenlu ESP

ITEM | EQUIPMENT NO. DESCRIPTION TYPE
1 463C008 Drag scraper ESP # 1 Conveyor
2 463C009 Drag scraper ESP # 2 Conveyor
3 463C010 Collecting conveyor ESP # 1 Conveyor
4 463C011 Collecting conveyor ESP # 2 Conveyor
5 463C012 Rotary feeder ESP # 1 Valve
6 463C013 Rotary feeder ESP # 2 Valve
7 463C014 Precipitator transfer conveyor # 1 Conveyor
8 463C015 Precipitator transfer conveyor # 2 Conveyor
9 463E168 Ins heater blower, precipitator # 1 Fan
10 463E179 Emitting rapper # C, precipitator # 2 Conveyor
1M 463E183 Ins. Heater blower, precipitator # 2 Fan

ITEM EQUIP. DESCRIPTION PM FREQUENCY
NO. NUMBER | DAILY | WEEKLY MONTHLY | YEARLY
1 463C008 | Drag scraper ESP # 1 PM4543 X
2 463C009 | Drag scraper ESP # 2 PM4544 X
3 463C010 | Collecting conveyor ESP # 1 PM4545 X
4 463C011 | Collecting conveyor ESP # 2 PM4546 X
5 463C012 | Rotary feeder ESP # 1 PM4547 X
6 463C013 | Rotary feeder ESP # 2 PM4548 X
7 463C014 | Precipitator transfer conveyor # 1 PM4549 X
8 463C015 | Precipitator transfer conveyor # 2 PM4550 X
Copy No...........
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FREQUENCY
ITEM INSPECTION
DAILY | WEEKLY | MONTHLY |YEARLY
1 A99REBLIANNLAT RSN A0 sz andu e X
2 | maaeudnansed X X
3 Drdnwinanuazerauasaeuan szl X
4 ma’a%auszﬁuﬁﬁﬁwda?{u, Furismaedn X X
5 Wanuiduvaeay X
6 msfmmm"mqmmﬁm‘%aﬁni X X X
7 RIAABLTAUTI AU X X X
8 miQ’ﬂ@‘ﬂUﬂ’]ﬁL’ﬁNﬁf’Nﬂ (Packing, Mechanical) X X
9 AsEaLNNIdLA Tiay X
10 mifmmumwmuﬂmum’ﬂﬂ (Bolts, Nuts) X X
11 | Ag0agaLasWIBLATNNTLIULEN X X
12 | msanaeuld, vaeaulduazysuuss X X
13 | meradnangniludonisiasiiansigniu X
14 mm%@uammwquﬁwﬁ@ﬁu
15 | AINARRUITLLNNTUANT X X
16 | M90RAAUFAIAILINAY, UFULAILAZNARALILINANLATNNT X
AU
17 | AeRdaUszULNIgITLNenS R TuR X X
18 | mvaaaugiinenl, ﬂ:iumﬂ'ﬁﬂLm:Lﬂﬁﬂumumqmﬂ%muﬁ@ X
Huanuuzii

19 | MANATeIARIN AR X X X X
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uiinanaRalnAves EP stnadounsnging - Fuainu 2568

Month Date Problem Start Finish Duration Time
Jul 6/7/2025 ESP trip interlock O2 low because temp cyclone low ﬁ‘lm@]lﬁﬂﬂ‘lﬂ valve 471DC-242 a1 density high F29auto.lt 1 control valve 471DC-242 13.59 14.01 2 minute 1
ESP trip interlock O2 low (1849103 Analyzer 191%11 PM CEMs stack Lime kiln 08.14 08.16
ESP trip interlock O2 low Lﬁawmﬁu Analyzer 191711 PM CEMs stack Lime kiln 09.38 09.40
7/7/2025 ESP trip interlock O2 low Lﬁmmﬂﬁll Analyzer 19191 PM CEMs stack Lime kiln 10.02 10.04 10 minute 5
ESP trip interlock O2 low Lﬁawmﬁu Analyzer 191711 PM CEMs stack Lime kiln 10.08 10.11
ESP trip interlock O2 low Lﬁmmﬂ Start biogas 12.26 12.27
18/7/2025 ESP trip interlock O2 low < 2% 11.08 11.09 1 minute 1
Aug 15/8/2025 ESP trip flow oil swing 23.51 23.52 1 minute 1
Sep Taidl minute
Oct Taisl minute
Nov 9/11/2025 ESP trip interlock O2 low < 2% 23.22 23.23 1 minute 1
Dec Taisl minute
Bt 15 minute 9

Avg.
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I. INTRODUCTION

Double A Lime Kiln Pulp Mill 1 ESP was handed over to Tai & Chyun engineer,
Kraiyut Manthalay and Nuttawout Buarat, who was delegated to conduct ESP inspection
on last 24" October 2025. Mechanical inspection conducted includes ESP internal parts
such as Collecting Electrodes (CEs), Discharge Electrodes (DEs), inlet guide vane, Gas
Distribution screen, CE, DE rapping system and Gas Distribution screen test. Other
mechanical parts inspection includes baffle plate, hopper, and manholes. Electrical
inspection conducted includes HV bushing insulator on two (2) units of ESP Transformer.

The inspection results were presented and reviewed together with Engineer in-

charge, Mr. Worrawit who accompanied us during inspection and supervision.

o
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14.
15.
16.

17.

THE FUNDAMENTAL DATA AND SPECIFICATIONS

Manufacturer
Operating Period
Field

Chamber

Electrode Spacing
Gas Passage

Dust Characteristic
Discharge Electrode

. Collecting Electrode

. Discharge Electrode (DE) Rapping

Collecting Electrode (CE) Rapping
Support Insulator

Support Insulator Heating System
T/R Set

Controller

FLS

Operating continuously since 2014

2 electrical fields, 2 mechanical fields

1 chamber

300 mm plate-to-plate

13 gas passages each field

Clinker dust

Field 1: Fibulux, 13 rows (8 pcs. per row)
Field 2: Fibulux, 13 rows (12 pcs. per row)
Field 1: 14 rows (8 pcs. per row)

Field 2: 14 rows (12 pcs. per row)
Tumbling hammer with 2 hammers in each
field

Tumbling hammer with 14 hammers each field
Conical type, 4 sets per mechanical field
Ring heater (1 heater per insulator)

2 T/R sets with the same rating, France-
Transfo

Input: 690V/ 77.5A/ 50Hz

Output: 90 kV/ 600mA

NWL GVC
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Figure 1: ESP top view
Legemds :
o - Support Insulator g : CF Rapping Motor (ﬁjl : TR set
E==  :Side Access ﬁ ! DE Rapping Moter sevesnss 7 GO Screen

= : Side Aceess Door (upper) : Top Access Door

III. MECHANICAL INSPECTION

A.  Access Doors
All manholes were in tolerable condition but found small hole on side access door
at no. 1 and no.2. All access door gaskets are intact and good condition. hole on entry

access door at side access door no.3 was observed.

2

Picture 2: Access door gasket was intact

Picture 1: Hopper access door still in good
condition

TAIl & CHYUN

TAl & CHYLIN BNGINEERING SERVICE [THAILAND] OO, LTI
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|
i

Picture 5: Hole on entry access door no. 3

Location:
Problem Description Location
Hole on side access door No. 1,2 and 3
Recommendation

All holes need to be patched with steel plate and full welding. Painting with anti-

rust coating on repairing area.

B. Inlet Nozzle Area

Inlet GD screen guide vanes, inlet nozzle outer appearance, baftle plate and 3
layers of GD screen were still in normal condition. Inlet section before GD screen was

cleaned, no dust accumulation.
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Picture 9 : Intact inlet guide vane

Picture 8 : Intact bol t bottom of GD screen

Picture 10 : Intact side baffle plate of GD
screen

Recommendation:

No immediate action is required in this shutdown.

TAli & CHYUN

TAI & CHYLIN BNGINEERING SERVICE [ 'I-JIINFNU .
In noud oHU 10
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C.  GD rapping system

The GD hammer and anvil are still in good condition.

Picture 11: GD anvil still in good condition Picture 12: GD hammer still in good condition

Recommendation:

No immediate action is required in this shutdown.

D. Outlet Nozzle Area

One (1) layer GD screen was in normal condition. Dust accumulation was found

at outlet nozzle. Outlet nozzle outer appearance was still in normal condition.

Picture 13: Normal GD screen condition Picture 14: Dust accumulated at outlet

Recommendation:
Cleaning of the dust at outlet area is recommended to prevent the dust blowing out

to stack during operation.




TAIl & CHYUN

TAl & CHYLIN BNGINEERING SERVICE [THAILAND] OO, LTI
Tn noud sgu ikfiedo wosSa (Usanalng) Givn

E. Anti Sneakage Baffle Plate

All anti-sneakage baffle plates at side casing and bottom were in tolerable

condition.

Picture 15: Intact side baffle plate Picture 16: Intact bottom baffle plate

Recommendation:

No immediate action is required in this shutdown.

F.  Support Insulator

All support insulators were found cleaned at outer and inner surface and in normal

condition, no crack on insulator surface. All lead-in insulators were in normal condition.

-

Picture 18: Inside lead-in insulator chamber
normal condition was cleaned

Picture 17: Support insulator surface was in

TAIl & CHYUN

TAl & CHYLIN BNGINEERING SERVICE [THAILAND] OO, LTI
Tn noud sgu ikfiedo wosSa (Usanalng) Givn

Picture 19: Inner surface of support insulator
was cleaned

Recommendation:
It is recommended to clean lead-in insulator surface with dry cloth and alcohol

base agent to prevent spark on surface during operation.

G. Hopper and Ash Handling System

Hopper casing was still in normal condition. Minimal dust remained in the hopper.
Screw conveyor still in good condition. No leakage at rotary valve below hopper was
found during inspection course. Balance line flange not completely close, it can be taking

moisture into hopper during operation.

Picture 21: Hopper heater was intact

Picture 20: Scraw conveyer still in good
condition
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Picture 22: Hopper cas g-still in good

Picture 23: Balance line flange not completely

condition close
Location:
Problem Description Location
Balance line flange not completely close Airlock valve
Recommendation:

The balance line flange needs to be closed, and an additional gasket or sealing
should be applied after closing to prevent air from entering the ESP. Air leakage can cause

dust to accumulate inside the ESP during operation.
H. Field1

a. Collecting Electrode (CE)
All CEs are still in tolerable condition but some CEs bending were observed. CE
top hanging was intact and good condition. CE bottom portion still in good condition.

CE — CE gap about 300mm was measured.

Picture 25: CE bottom portion still in good

Picture 24: CE — CE gap about 300mm.
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~__condition

Picture 26: Bent CE Picture 27: CE op hanging was intact and
good condition

Location:
Problem Description Row No.

2 2,3and 4
3 W2and3
4 1,2,3,4and

Bent CE 5 1,2,3and 4
7 1
11 1,3and 5
12 2,3and 4
13 2,3,4and5

Red mark: this location is bending more
Recommendation:

It is highly recommended to consider for CE replacement because bent CE is more
than 10% of the field which affect to performance of ESP. Bent CE will cause easily

sparking and arcing during operation that will decrease performance of ESP.

b. CE rapping system
CE bearings were intact with normal condition. Slightly worn-out on CE anvil and
hammer surface were observed. CE rapping bar and spacer are still in good condition. CE

coupling still connected with the CE shaft and is in good condition.
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Picture 28: CE bottom bar still in good
condmon

Picture 30: CE coupligg was intact ., Picture 31: CE bearing still in good condition

Picture 32: Slightly worn-out anvil Picture 33: Rapping bar spacer still in good
condition
Location:
Problem Description Row No.
Slightly worn-out hammer All -
Slightly worn-out anvil All -
Recommendation:

Spare new hammer and anvil for replacement in the future if damage found.

TAli & CHYUN
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c. Discharge Electrode (DE)
All DEs still in good condition. Dust coating on DE surface almost occurred at
downstream side. DE at top connected with suspension pin and bottom portion connected
with bolt were intact. Dust accumulated on DE suspension beam was observed. DE — CE

gap about 140mm was measured.

Picture 34: DE — CE gap about 140mm Picture 35: Dust coating on DE surface

Picture 37: DE bottom bolt was intact

Picture 38: Dust accumulated on DE Picture 39: Overall DE systems still in good
suspension beam condition
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Location:

Problem Description Location
Dust accumulated on DE suspension beam -

Recommendation:

Need to clean the DE surface and the DE suspension beam every shutdown
because only rapping may not be enough for the dislodge dust during operation. Check
DE condition and gap measurement and evaluate condition for maintenance in next

shutdown.

d. DE rapping system

Dusty rapping insulator surface was found but still in normal condition, with no

crack on surface. All hammers, bearings and anvils were intact.

Picture 40: DE anvil still tolerable condition Picture 41: Dust coating on rapping insulator

surface

Picture 43: DE hammer was intact

Picture 42: DE bearing was intact

Location:

Problem Description Location
Dust accumulated on insulator surface Rapping insulator

Recommendation:

Cleaning of rapping insulator with alcohol base agent and dry cloth is
recommended to prevent spark during operation on dusty insulator surface.

As per the GD test results, the gas flow is directed toward the bottom portion,
which may be one of the root causes of dust accumulation on the rapping system, even

though the rapping system is working properly.
L Field 2

a. Collecting Electrode (CE)

All CEs are still in tolerable condition but some CEs bending were observed. CE
top hanging was intact and good condition. CE bottom portion still in good condition.
Dust accumulated on CE surface at downstream was observed. CE — CE gap about

300mm was measured.

Picture 44: Dust accumulated CE surface at
downstream

7,3
Picture 46: CE — CE gap about 300mm. Picture 47: CE bottom portion still in good

condition
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Picture 48: Worn-out CE top hanging

Location:
Problem Description Row No.
Bent CE 1
Worn-out CE top hanging All 1-4

Red mark: this location is bending more
Recommendation:

Bent CE will cause easily sparking and arcing during operation that will
decreasing performance of ESP. Plan to patch at top CE hanging and full welding in each

plate to prevent more damage in the future.

b. CE rapping system
CE bearings were intact with normal condition. CE anvil and hammer surface still
in good condition were observed. CE rapping bar and spacer are still in good condition.

CE couplmg is stlll connected with the CE shaft and is in good condition.

Picture 49: CE coupling was intact

Picture 50: CE hammer still in good condition
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Picture 51: Rapping bar spacer still in good Picture 52: CE bearing still in good condition

condition

Recommendation:

No immediate action is required in this shutdown.

c. Discharge Electrode (DE)

All DEs still in good condition dust coating on DE surface almost occurred at
downstream side. Some slightly bent DEs were observed. DE at top connected with
suspension hook and bottom portion connected with bolt were intact. Dust accumulated
on DE suspension beam was observed. DE bottom beam seems bending. Field 2 has a
longer layer of 4 pcs than field 1. It possible to get bending both top suspension and bottom
beam for this field. DE — CE gap about 140mm was measured.

Picture 53: Slightly bent DE Picture 54: DE bottom bolt was intact
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Picture 55: Top DE still connected with
_ suspension hook

Picture 56: DE — CE gap about 140mm

Picture 57 sull 58: DE bottom beam seems bending

Picture 59: Dust accumulated on DE
suspension beam

Location:
Problem Description Row Location
1 7
Slightly bent DE 2 9
3 5
Dust accumulated on DE suspension beam - -
DE bottom beam seems bending - -
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Recommendation:

Need to clean the DE surface and the DE suspension beam every shutdown
because only rapping may not be enough for the dislodge dust during operation.
Considering straightening the bent DE by adjusting at bottom bolt and rewelding to
prevent over sparking during operation. Considering to add support insulator at middle

field to prevent DE suspension and DE bottom beam more bent in the future.

d. DE rapping system
Dusty rapping insulator surface was found but still in normal condition, no crack

on surface. All hammers, bearings and anvils were intact.

Picture 60: DE anvil still tolerable condition ) Picture 61: DE bearing was intact

Picture 62: Dust coating ing i Picture 63: DE hammer was intact

surface
Location:
Problem Description Location
Dust accumulated on insulator surface Rapping insulator




Recommendation:

Cleaning of rapping insulator with alcohol base agent and dry cloth is
recommended to prevent spark during operation on dusty insulator surface.

As per the GD test results, the gas flow is directed toward the bottom portion,
which may be one of the root causes of dust accumulation on the rapping system, even

though the rapping system is working properly.

IV. CONTROLLER

Inquire Problem of ESP (Electrical Part) and can conclude to be 2 Problems of

Electrical Part
1. kV Value of GDU and DCS are different
2. Spare Part of GVC cannot connect to existing GDU

- Check Electrical Part in Electrical Room

- Record Setting parameter from SD Card

- Check GVC Wiring

***Found kV feedback from transformers was not connected to GVC of Tr.1 and
Tr.2 (not follow Original Drawing)

Checking kV and mA feedback Cable and found Cable loose at kV Terminal at
TR.2 Panel and kV Terminal at TR.2 Terminal box.

Check kV and mA Wiring from CPM Card to terminal to GVC and Cable loose
rewiring Of LV box and control panel.

TRO!1 no-load test kV at GDU and DCS was et kV only 10% on DC Mode then
shown spark occured

TRO2 open-circuit Test (Existing Customer Released HV Rod) kV at GDU and
DCS showed the result kV value at GDU and DCS is different (The TR sets were check
last time and not sure voltage divider and kV resistance value)

- After test we Disconnect kV feedback cable to old status (Not Connect to
GVC mainboard of 2 Unit)

Picture 66: Testing field 1 Picture 67: Testing field 2

Replace GVC Spare Part to ESP Controller No.l And Not found Power On

indicator on GDU, it can conclude this GVC broad is fail.
i

Picture No power shown on mainboard

Recommendation:
Check voltage divider and kV resistance value at TR setnol and 2. then calibration
the controller. Check all cables connection as per original drawing first and fixing.

Considering upgrading new controllers in both fields in the future.
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V. GAS DISTRIBUTION TEST

GD test using anemometer was carried out at upstream of first field to analyze
performance of gas distribution. The inspection at top area of first field was also carried
out to find out any problems and solutions to prevent poor performance of ESP.

Result of GD test is shown in Table 1 below. There was no gas flow in some areas,
mostly on the top section. For all bottom arca of gas passages, there was high gas flow
velocity. The possible cause is from the inlet nozzle shape that flue gas flow from top to

bottom, it is normal to observe low velocity area on top and high velocity area at bottom.

Measurement points: Total 25 points/ ID fan operation at 35%
*Gas passage no. 1,4, 7, 10 and 13

*First point of measurement at S0 cm below the top of CE in each gas passage

» Measure each gas passage for 5 levels every 1 meter per level from first point
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Table 1: GD test result
Unit: m/s ID fan: 35% Total number of gas passages: 15 rows

Direction:

*Row of gas passage is counted from side manholes, first row close to side manhole

» First level starts from the bottom
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Colors
interval
m's Mean Velocity: 0.45 m/s
2
1.9 Standard Deviation: 0.87 m/s
1.8
1.7 Mini Velocity: - m/s
1.6
1.5 Maximum Velocity: - m/s
14 Standard 85% of total result Sthe velocity which occurred on 85%
13 must less than 1.15 x Average Velocity 0.51 m/s GDScreen Areamust less than this
= value
1.1
1 Standard 99% of total result “the velocity which occurred on 99%
0.9 must less than 1.4 x Average Velocity 0.63 /s GD Screen Area must less than this
0.8 value
0.7
0.6 Analysis Data
0.5 Total Number of Data 25
0.4 A C in condition:
03 a. 85% value < 1.15 x V average Not Good Condition
02 Total standard arca <1.15xVavg 85.00 %
0.1 Total actual area < 1.15xVavg 72.00 %
b. 99% value < 1.4 x V average Not Good Condition
Total standard area <1.40xV avg 99.00 %
Total actual area < 1.40xVavg 76.00 %

Table 2: GD test result

Standard 85% of total result must less than 1.15 x Average Velocity

Rows
. 1 4 7 10 13
Points
5m N/A N/A N/A N/A
4m N/A N/A N/A N/A N/A
3m N/A N/A N/A N/A N/A
2m N/A N/A N/A N/A
1 m

Note: Green = OK, Red = NOT OK, N/A = No result
Table 3: GD test result of standard 85%
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Standard 99% of total result must less than 1.4 x Average Velocity

Rows
1 4 7 10 13
Points
5m N/A N/A N/A N/A N/A
4 m N/A N/A N/A N/A N/A
3m N/A N/A N/A N/A N/A
2m N/A N/A N/A N/A
1 m

Note: Green = OK, Red = NOT OK, N/A = No result
Table 4: GD test result of standard 99%

Recommendation:

There was no gas flow measured in some areas of GD screen. The possible cause
can be from existing inlet nozzles shape and structure blockage. Further analysis at the
other section before ESP that causes uneven gas flow can be performed.

There were recommended for GD screens to solve uneven flow problem, GD
screens require some flow adjustment through turning vane installation at inlet area or
guide vanes installation at GD screen area to provide more uniform gas distribution,

example of gulde vane is shown in Figure no.2.

Figure 2 .Example of Guide vane




VI. SUMMARY

Some problems which could affect ESP performance were found during the

inspection in Lime Kiln 1 ESP. All the recommendations and corrective actions conducted

during this maintenance outage have been explained in this report. The findings during

inspection are as follows:

>

>

Access door
o Hole on side access door 3 sets
Hopper and Ash Handling System
o Balance line flange not completely close
Collecting Electrode
o Bent CE: field 1 =26 pcs. field 2 =1 pc
o Worn-out CE top hanging
CE rapping system
o Slightly worn-out CE hammer at field 1
o Slightly worn-out CE anvil at field 1
Discharge Electrode
o Dust accumulated on DE suspension beam field 1 and 2
o Slightly bent DE field 2 = 3 pcs
o DE bottom beam seems bending field 2
DE rapping system
o Dust accumulated on insulator surface both 2 fields
Controller
o kV Value of GDU and DCS are different
o Spare Part of GVC cannot connect to existing GDU
Gas Distribution test
o High gas flow occurred at bottom portion
o No gas flow measured at level 2-5

VII. RECOMMENDED SPARE-PART LIST

Listed below are parts recommendation for future shutdown based on the inspection,
which was carried out during this project, and for spare parts during emergency shutdown

/ maintenance.

Item Description Amount Remark
1 | Collecting electrode 112 pes For replacement in field 1
2 | CE hammer 5 sets For spare
3 | CE bearing 3 sets For spare
4 | DE hammer 2 sets For spare
5 | DE bearing 2 sets For spare
6 | Support insulator 4 pes For spare
7 | Rapping insulator 2 pes For spare
8 | Controller 2 sets For replacement
9 | GD screen test and adjustment 1 lot For improvement

Tai & Chyun expresses gratitude to DOUBLE A PUBLIC CO., LTD for availing
of our services and we are looking forward to assisting with your inquiries and problems
in the future. We are always ready to give you enhanced precipitator performance for
better environment for our future and please feel free to contact us for any electrostatic

precipitator concerns.




VIII. CELL CHART

TAIl & CHYUN

TAl & CHYLIN BNGINEERING SERVICE [THAILAND] OO, LTI
Tn neudh seu Butiledo WesSa (sanalne) Siin

FIELD 1 Gas Flow

1 [ [ I I I [ [ H14
o o o o 13

13 [ [ I | | | [ H13
o o o o 12

12 [ [ | I | | [ H12
o o o o 11

1 [ [ I | I I [ H11
o o o o 10

0 [ [ I I I [ [ H10
o o o o 9

s [ [ I I I [ [ HY
o o o o 8

s [ [ I I I [ [ He
o o o o 7

7 [ [ I I I [ [ H7
o o o o 6

6 [ [ I I I [ [ H6
o o o o 5

s | | | I | I | HS
o o o o 4

4 I | I | I I | Ha
o o o o 3

ER I I | | I I | H3
o o o o 2

2 I I | I | I I H2
o o o o 1

1| I [ I I I I I ] H

Manhole no. 2 Manhole no. 1

B3

G2

Gl

Bl

DE.
Rapping

Lengend:

B

+ Collecting Electrode
+ Discharge Electrode

* New Discharge Electrode
+ Fixing Discharge Electrode
* Hammer

* New Hammer

© Anvil

© New anvil

: Bent CE

TAIl & CHYUN

TAl & CHYLIN BNGINEERING SERVICE [THAILAND] OO, LTI
Tn neudh seu Butiledo WesSa (sanalne) Siin

Gas Flow
FIELD 2

CE DE
Row 12 11 10 7 6 5 4 3 2 1 Row
1 [ I I I I I I I I I I I ]

o o] o o o o o] o o o 13
EEl| I I I I I I I I I I I ]

o o] o o o o o o o o 12
2 [ I I I I I I I I I I I ]

o o] o o o o o] o o o] 11
u [ | I I | I I | | I | | ]

o o] o o o o o] o o o] 10
10 [ I I I I I I I I I I I ]

o o] o o o o o o o o 9
N I I I I I I I I I I I ]

o 0 o o o o o] o o o] 8
s [ | I I | I I | | I | | ]

o 0 o o o o o] o o o] 7
7 I I I I I I I I I I I ]

o o] o o o o o o o o 6
6 | I I I I I I I I I I I ]

o 0 o o o o o] o o o] 5
EN | I I | I I | | I | | ]

o 0 o o o o o] o o o 4
4 [ I I I I I I I I I I I ]

o o] o o o o o o o o] 3
ENI I I I I I I I I I I I ]

o o] o o o o o] o o o] 2
2 | I I | I I | | I | | ]

o o] o o o o o] o o o] 1
1 | I I I | I | | I | | 1
Manhole no. 3 Manhole no. 2

CE.
Rapping

H14

H7

HS

H1

B3

G2

B2

61

B1

DE.
Rapping

Lengend:

[+ collecting Etectrode

+ Discharge Electrode

+ Bent Discharge Electrode
+ Fixing Discharge Electrode
+ Hammer

[ - New Hammer

+ Anvil

+ New anvil
+ Bent CE




TAIl & CHYUN

Your Partner for a
Clear Stack

What We Offer

01 ‘ Electrostatic Precipitator

> Inspection / Maintenance > Troubleshooting / Assessment
> Rehabilitation / Retrofit > Upgrade Solutions
> Spare Parts > In-House Training

02 ‘ Ash Handling System Solutions

Contact Us Tai & Chyun Associates Industries, Inc.

Taipei Head Office Uy itk

lo 1, Nei Hu Rd,

Bangkok Office
1l




AANUIN A-10
Yayansdvdauszuulaulniiusegs



Morning Shift
Afternoon Shift

Night shift

2-Jul-25
ESP
Time
Temp in EP1 EP1 EP2 EP2 Temp out P out 02 outlet

INS oC kv mA kv mA oC mbar %
NO TI203 E1207 11205 EI208 11206 TI210 PI211 Al212.01
7:00 316 47 19 66 99 287 -24 5.2
8:00

9:00 310 46 17 68 99 284 -24 56
10:00

11:00 338 47 17 67 109 296 -21 4.8
12:00

13:00 343 47 25 65 95 297 -23 5.7
14:00

15:00 268 52 23 65 52 256 =22 5.7
16:00

17:00 313 47 12 65 63 279 -24 57
18:00

19:00 306 45 13 65 79 284 -22 54
20:00

21:00 332 46 14 66 96 304 -23 5.7
22:00

23:00 314 46 15 69 108 286 -23 6.4
0:00

1:00 333 43 21 64 89 294 -23 53
2:00

3:00 339 39 12 65 97 303 -21 4.9
4:00

5:00 336 42 10 66 105 309 -21 5.4
6:00

Morning Shift
Afternoon Shift
Night shift
23-Aug-25
ESP.
Time
Temp in EP1 EPI EP2 EP2 Temp out P out 02 outlet
INS oC 13% mA kv mA oC mbar %
NO TI203 E1207 11205 E1208 11206 TI210 PI211 Al212.01
7:00 291 48 18 72 147 251 22 4.7
8:00
9:00 247 52 26 75 127 228 -24 43
10:00
11:00 263 55 30 73 135 220 24 42
12:00
13:00 288 48 19 73 63 251 -23 5.1
14:00
15:00 295 50 21 62 76 256 -23 54
16:00
17:00 283 48 22 69 136 257 =23 5
18:00
19:00 286 53 26 72 142 258 23 53
20:00
21:00 288 39 23 73 142 262 -23 5.1
22:00
23:00 306 46 21 70 113 272 -23 4.5
0:00
1:00 309 44 17 69 122 274 25 6.4
2:00
3:00 319 47 24 64 115 281 -24 5.8
4:00
5:00 306 45 20 68 105 277 -24 5
6:00




Morning Shift

Afternoon Shift

Night shift

Morning Shift

Afternoon Shift

Night shift

15-Sep-25
ESP
Time
Temp in EP1 EP1 EP2 EP2 Temp out P out 02 outlet
INS oC kv mA kv mA oC mbar %
NO TI203 E1207 11205 EI208 11206 TI210 PI211 Al212.01
7:00 333 38 15 64 113 305 =21 5.7
8:00
9:00 322 47 17 66 140 294 -20 6
10:00
11:00 328 41 11 65 118 273 -19 5
12:00
13:00 294 47 23 61 85 272 -19 4.9
14:00
15:00 300 46 17 61 71 269 20 4.7
16:00
17:00 306 47 17 64 122 273 -23 6.5
18:00
19:00 316 47 21 60 78 279 -23 6.2
20:00
21:00 322 44 16 66 106 291 -23 5.9
22:00
23:00 329 44 12 66 120 304 23 63
0:00
1:00 347 41 13 57 131 312 -23 5.7
2:00
3:00 320 49 30 60 110 288 -24 5.6
4:00
5:00 319 46 16 61 109 283 -22 53
6:00

3-Oct-25
ESP
Time
Temp in EP1 EP1 EP2 EP2 Temp out P out 02 outlet

INS oC kv mA kv mA oC mbar %
NO TI203 EI1207 11205 EI208 11206 TI210 PI211 Al212.01
7:00 303 43 12 68 98 269 -26 5.8
8:00

9:00 315 48 16 68 77 283 -26 5.3
10:00

11:00 304 45 9 67 86 249 -28 5.7
12:00
13:00 304 42 15 69 95 264 -24 5.8
14:00
15:00 311 45 18 69 91 267 -24 6
16:00

17:00 279 51 19 63 62 252 -25 6.1
18:00

19:00 297 50 22 69 107 272 -25 6
20:00
21:00 291 45 " 69 87 271 -24 5.6
22:00
23:00 305 45 15 69 130 278 -24 5.6
0:00

1:00 293 48 13 68 122 275 -24 6.2
2:00

3:00 310 47 18 69 126 284 -24 5.8
4:00

5:00 293 49 16 69 50 272 -25 5.3
6:00




Morning Shift

Afternoon Shift

Night shift

Morning Shift

Afternoon Shift

16-Nov-25
ESP
Time
Temp in EP1 EP1 EP2 EP2 Temp out P out 02 outlet

NS oC kv mA kv mA oC mbar %
NO TI203 EI207 11205 EI208 11206 TI210 PI211 Al212.01
7:00 303.3 49 28 57 121 276 253 6.2
8:00

9:00 305 47 23 65 133 265 -26 59
10:00

11:00 309 44 13 65 140 270 -26 6.1
12:00

13:00 316 47 19 60 159 281 -24 6.1
14:00

15:00 303 45 20 64 131 280 -25 58
16:00

17:00 311 40 22 59 91 284 =25 5.6
18:00

19:00 297 49 24 63 86 273 -25 52
20:00

21:00 315 47 25 61 116 284 -24 55
22:00

23:00 326 45 12 62 114 286 -25 55
0:00

1:00 3243 46 19 64 138 290.5 -25.8 6.5
2:00

3:00 336.1 43 21 64 143 293.6 -24.8 6.8
4:00

5:00 316.3 46 20 66 144 287.4 -24.8 52

6:00

Night shift
18-Dec-25
ESP
Time
Temp in EPI EPI EP2 EP2 Temp out P out 02 outlet

INS oC kv mA kv mA oC mbar %

NO TI203 EI207 11205 EI208 11206 TI210 PI211 Al212.01
7:00 284 42 15 66 124 258 -30 6.5
8:00

9:00 288 50 21 65 140 244 -28 6.7
10:00
11:00 295 43 12 64 123 263 -29 6.3
12:00
13:00 308 49 20 62 138 270 -29 6.7
14:00
15:00 291 51 21 60 76 260 -29 6.3
16:00

17:00 294 51 18 64 102 264.8 -29.6 6.7
18:00

19:00 269.2 46 11 70 159 2447 -28 6.8
20:00
21:00 257.6 50 16 69 171 229.6 -28.7 6.8
22:00
23:00 260.3 48 16 65 132 239.6 -32.9 6.7
0:00

1:00 293 45 15 65 135 263 -32 6.6
2:00

3:00 297 48 10 61 138 268 -30 6.5
4:00

5:00 296 46 8 66 139 266 =31 6.5
6:00
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U3 duiiia ta (1991) A1dn (W)

nzfiaulsesnutaui 10251200125398

Taafisnaasidaananisniansandadl

o siadvilfnanda N W . . sians ve e o
a6un o o dadvlfnavdaian it luldus U3unai(siu) . Wuaiun1s SFTOTAR
Faqn'lilduan ANANS
1 190812 AMnaznauTiEIuANTIAIN 24,000.000 049 40600000325596
2 190812 AMnaznauTiEIuANTIAIN 24,000.000 049 40300004425589
3 190812 AMnaznauTiEIuANTIAIN 24,000.000 049 20300200525582
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nilRaudonanisiiansanaliu

san1TIRNTRVUfnansaT=a 1 luldua?

Fauandszaniiasiminasa (sorting)

AntAulunnauzussy (storage) szyudansaizn1sANLALLAZANAULLTIA

tinnaunlda (reuse) muinnustavaidnaasTanililduaatu 4

dendusfanaiianida (return to original producer for disposal) Wissyfarunaisudu
ihussadaainguliussainivialaah (reuse container; to be refilled) Wissudtarunavizudu

ihngumnldgeesaau 4 (other reuse methods) muinguseavmdunasimaibildusdtu 4
sy

ifludawdonauny (use as fuel substitution or burn for energy recovery)lagasalutan
(incinerator) w3atanananssudiuus (cement industrial furnace)

vindamasnan (fuel blending) wiatin g iwdaw&sausuaeun (incinerator)ian
ansunssudue (cement industrial furnace) u‘%auu”a"Laﬁ1Ltaumammvxniiu (boiler and
industrial furnace) s¥udatanie

waldifluwaaau (burn for energy recovery) wwig¥aa it bilduaiibifluaasdoduans
dmsuanly (stove) namialathuazsianaaamnssu (boiler and industrial furnace)
fifuingdunaunu (use as raw material substitution) Tutaanavinssuduus (cement
industrial furnace)

vinaauay (material blending) tialdifluanfunauny (use as raw material substitution)
Tuenaaavinssudiuus (cement industrial furnace) ssyaianig
vindamdonaunuanntaaibilduaibidluzandssuans smsueaanavinssu tiald
wannseud Wi iaawawne (use as fuel blending for energy recovery) ssudananig
UfyaaRbitlduaaRbitdurasfeduase wialdiiwdamdmaunulagasoluaiiun
(incinerator) 1an&anszualni

Ui¥aadbildudiiluzacdoduans ialdifluidamdonaunulasnss e
(incinerator) tandnnsyus Wi

1indwnldislomisnaeiaau q (other recycle methods)
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063

065
066
067
068

069
071
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073

074

075

076

077
079

fauanalaaldssuudidnnsaing

L

LhnsTInuMsAusAwrEnaauLlafuual (spent green sand / no bake sand
regeneration)

i Taelaildusrdu 9 nduduunlni (other recovery unlisted materials) Tvissy
1iTaa283881a W (biological treatment) w3aigiafifhinw (chemical biological treatment)
1hifase58da 1w (biological treatment) wialaifiaiiin wvsadialaTasiauiiundoou
1hiaeae3gnviadi (chemical treatment) wsauniiaalaignienianiw (physical treatment)
wiaiaseiEnivafinianin (physico-chemical treatment)
iniaidasasdvnaaiinnaniw (physico-chemical treatment of wastewater)
whsznniniaringas (discharge into central wastewater treatment plant)
Usuiiaseiaidnvwafi (chemical stabilization)
Ususfasudansononiitaaldduusuiaian pozzolanic (chemical fixation using
cementitious and/or pozzolanic material)

UfsinTeay 1 tiavinaraanuluie (other detoxification methods) Tvissy
Henauaundnguifiuia (sanitary landfill) il fnaviataailulduas Midueasde
Fuaseviniiu

Henavatindaansde (secure landfill)

fenavatroilaande Wavinmalfuadasudavinlilfludauudousn (secure landfill of
stabilized and/or solidified wastes)

wwvinane (burn for destruction) TuiaunaazY WA WIRKIEEMS LRI nanda T
LildudrAlifluzasdeduanawiniu

wvinaaluteanisdaniuuadi®aduasie (burn for destruction in hazardous waste
incinerator)

wvihatanulueaasunssudiue (co-incineration in cement kiln)

dndnavtalefiu viatufulinua (deep well or underground injection; sea-bed insertion)

Adasu3aau 9 (other disposal methods) Tvisey
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U3 duiiia ta (1991) A1dn (W)
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nilvRaudonanisiarsanatufiauaaiaaldssuudidnnsaing

sansAnnsdvlfnaniadaainluladua)
Fauandszaniiasiminasa (sorting)

AntAulunnauzussy (storage) szyudansaizn1sANLALLAZANAULLTIA

tinnaunlda (reuse) muinnustavaidnaasTanililduaatu 4

dendusfanaiiianida (return to original producer for disposal) Wissyfarunaisudu
ihussadaeinguliussaimivialaah (reuse container; to be refilled) Wissudtarunavizudu

ihngumnldgeesaau 4 (other reuse methods) muinguseavmdunasimaibildusdtu 4
sy

ifluidawdonaunu (use as fuel substitution or burn for energy recovery)lagasalutaiun
(incinerator) w3atanananssudiuus (cement industrial furnace)

vindamasnan (fuel blending) wiatin g iwdaw&sausuaeun (incinerator)ian
ansunssudue (cement industrial furnace) u‘%auu”a"Laﬁ1Ltaumammunisu (boiler and
industrial furnace) s¥udatanie

waldiluwaaau (burn for energy recovery) wawig¥aa i bilduaiibifluaasdoduans
dmsuanly (stove) namialathuazsianaaamnssu (boiler and industrial furnace)
fifluingdunaunu (use as raw material substitution) Tutaanavinssuduus (cement
industrial furnace)

vinaauay (material blending) iialdifluaafunauny (use as raw material substitution)
Tuenaaavinssudiuus (cement industrial furnace) ssyaianig
vindamdonaunuanntaaibilduaibidluzandssuans smduenanavinssu tiald
wannseud Wi iaawawne (use as fuel blending for energy recovery) ssudalanig
UfyaaAbitlduaaRbitdurasfeduase wialdidwdamdmaunulagasoluaiiun
(incinerator) 1an&anszualui

Ui¥aadbildudiiluzacdoduans ialdifluidamdonaunulasnss e
(incinerator) tandnnsyus Wi

1indwnldisslomisnaeiaau q (other recycle methods)
LnnsEunsindIvinasaanaunini (solvent reclamation/regeneration)

Linnseuunnin Tanendunn v (reclamation/regeneration of metal and metal compounds)

L

057

059
061
062
063

065
066
067
068

069
071

072
073

074

075

076
077
079
08
082

=

LhnsTInuMsAusA W Enaauuilafuual (spent green sand / no bake sand
regeneration)

i Taelaildusrdu 9 nduduunlni (other recovery unlisted materials) Tvissy
1iTaa283881a W (biological treatment) w3aigiafiZhnw (chemical biological treatment)
1hifae58da 1w (biological treatment) wialaifaiiin wvsadialaTasiauiiundoou
1hiaeae3gnviadi (chemical treatment) wsauniiaalaignienianiw (physical treatment)
uialaseiEnivafinianin (physico-chemical treatment)
iniaidasasdvnaaiinnaniw (physico-chemical treatment of wastewater)
whsznniniaringas (discharge into central wastewater treatment plant)
Usuiiaseiaidnvwafi (chemical stabilization)
Ususfasudansononiitaaldduusuiaian pozzolanic (chemical fixation using
cementitious and/or pozzolanic material)

UfsinTeay 1 tiavinaraanuluie (other detoxification methods) Tvissy
Henauaundnguifiuia (sanitary landfill) il fnaviataailulduas Midueasde
Fuaseviniiu

Henavatindaansde (secure landfill)

fonavadnolaaadn avinnsusuadosuiavinliiilunauudousas (secure landfill of
stabilized and/or solidified wastes)

wwvinane (burn for destruction) TuiaunaazY WA WIRKIEEMS LRI nanda T
LildudrAlifluzasdeduanawiniu

wvinaaluteanisdaniuuadi®aduasie (burn for destruction in hazardous waste
incinerator)
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Usuiiessiaidnivwafi (chemical stabilization)

Usuafesudansononiitaaldduusduiaian pozzolanic (chemical fixation using
cementitious and/or pozzolanic material)

s inTeay 1 tiavinaraanuluie (other detoxification methods) Tvissy
Henauaundnguifiuna (sanitary landfill) il fnaviatanililduas Midueaade
Fuamawiniu

Henavatinvdaansde (secure landfill)

fenavadnelaaads Wavinnsusuadasuiavinlviiilunauudouss (secure landfill of
stabilized and/or solidified wastes)

wvinane (burn for destruction) Tutarnaazny vdawHIWIIEE S LA Ananiataad
Lildudrnliduzasdeduasewiniu

wvihataluenwigdmsuuadeduasia (burn for destruction in hazardous waste
incinerator)

wvinaasulueanaInnssudue (co-incineration in cement kiln)

dndaasialsfiu viadudulangia (deep well or underground injection; sea-bed insertion)
fdasuiadu q (other disposal methods) Tvisey

unULazdIaanuandsyind (collect and export)

aungavdaiay (land reclamation) wwgiaailildusihidusandsduasawintu
winviilawsassuuilonaunndu (composting or soil conditioner) lawz&vlfnaviaisai
LildudrAlifluzasdeduanawiniu

mamsdad (animal feed) Lawnzdvlfnansataaibilduaribiiluuasfeduasiawiniy

Anw FYuuasWeuun (study research and develop) tianisnaaasludneayiasin1siisag
winifu

wianan bisusafansanld asannunaansdns viatansns isguysal
grodl
duuntuayanadsznaufamsisenuaadgFusiiunis uaswia gradndatanibiladua

Funnivdasusasaanudsuifyanazasgusniiuns uasvsa gradiaiaailuldua
FyavdanivdafiusannisiuusnsseninegFusiiunisuas grafniatanibiladua
nilsdanslszAuanusuda (Liability) sewinvefusifiunisuas gramifiaaatailaua
widanavaunaliuisylanssvinnsiag ununssunsyiaiuansaninainsuaauiuadezu
fnfiuns uazuia Wranfiataaiiluladua

wadlATgviAmAMINT U uasdadaily (total concentration : mg/kg)
HadassvialaiEnsainans (waste extraction test : mg/l)
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aavldaansyinunsinea&eunaida/inde/innduan talsyTaanilug
funtuayanadvaaningdunsia (3a.6)
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9 030399 NALYUGAT NIILINNATZLIUNTHEAR 2,030.000 071 10250006425606
10 030399 NALYUGAT NIILINNATZLIUNTHEAR 2,530.000 071 10250414925643
11 150110 muunhwtiausisiadl Mmauslutiaufuaziiiu 2.000 039 | 10250004625603
12 030309 Anun 0.000 083 | 10250006825615
13 030399 Audluan 0.000 083 | 10250006825615
5757 LA uanaainaaAuldRousTu 1 ey 2568 S9ui 30 ey 2568
aanlu au Juil 1 wm1eu 2568
1aeNTNTIIUANRNNNTT
wils§audonanisiansanatiuiaugiaiaaldszuudidansading
univdaulavnan1sinaIsTa
Asaaauanalifiihdvilinaniaianitbildudrnanuanudtnalisesiu
ASUT5IIIUANANUATTU
L 2568-5561
wilsdaatfuiaanliiiauisnanisiarsanuas
U380 duiiia a (1991) 1| (Ur12u)
neifiaulsenuiaui 10250400125398
Taafinaasdaananisnansandotl
s1dun siﬁaﬁjﬂ;liq?ufsa dadvlfnansaianitbilduss Usunai(du) sfi’ams Wiueiiunis | wiana
Faan'lulduan InN5
1 150202 aeflauasAmrsnlutiamingu 1.000 042 | 10250004625603
2 160215 vaaaWgaalssLaue 1.000 049 | 10250004625603
3 191212 wezvia 400.000 071 | 10250006425606
4 191212 wezvia 400.000 071 | 10250414925643
5 030310 arnauaINAseNLia (Junk trap) aurudualnusau (Rockwhool) 60.000 071 10250006425606
6 030310 arnauaINAseNLia (Junk trap) aurudualnusau (Rockwhool) 60.000 071 10250414925643
7 030309 Andun 250.000 071 | 10250006425606
8 030309 Andun 250.000 071 | 10250414925643
9 030399 AN UGT NMIELANNATZUIUATTHEAR 2,030.000 071 10250006425606
10 030399 AN UGT NMIELANNATZUIUATTHEAR 1,530.000 071 10250414925643
11 150110 muushwtiaussiafl mauslutiaufuaziiiu 2.000 039 | 10250004625603
12 030309 Andun 400.000 083 | 10250006825615
13 030399 Auyuan 400.000 083 | 10250006825615
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a1 luladuan AnNAS
1 150202 qaﬁauamﬁmﬁﬂuvﬂauﬁwﬁu 1.000 042 10250004625603
2 160215 naaaWgaaLIRLAUG 1.000 049 10250004625603
3 191212 aaevia 'l 400.000 071 10250006425606
4 191212 aaevia 'l 400.000 071 10250414925643
5 030310 arnauannseuLia (Junk trap) aurudualnusau (Rockwhool) 60.000 071 10250006425606
6 030310 arnauannseuLia (Junk trap) aurudualnusau (Rockwhool) 55.000 071 10250414925643
7 030309 Anuum 250.000 071 10250006425606
8 030309 Anuum 250.000 071 10250414925643
9 030399 AAYUGT NIEINNATLUIUATHER 2,030.000 071 10250006425606
10 030399 AAYUGT NIEINNATLUIUATHER 2,030.000 071 10250414925643
11 150110 mauzlwilaussiad ayuzdutiauduazingu 2.000 039 | 10250004625603
12 030309 Anuum 400.000 083 10250006825615
13 030399 fuun 500.000 083 10250006825615
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1 150202 qaﬁaLLamﬁﬂw”1ﬂul,ﬁauﬁ1ﬁu 1.000 042 10250004625603
2 160215 naaaWgaaLIRLAUG 1.000 049 10250004625603
3 191212 aaevia 'l 400.000 071 10250006425606
4 191212 aaevia 'l 400.000 071 10250414925643
5 030310 arnauannseuLia (Junk trap) aurudualnusau (Rockwhool) 60.000 071 10250006425606
6 030310 arnauannseuLia (Junk trap) aurudualnusau (Rockwhool) 60.000 071 10250414925643
7 030309 AU 250.000 071 10250006425606
8 030309 AU 250.000 071 10250414925643
9 030399 AAYUGT NIEINAATLUIUATHER 2,030.000 071 10250006425606
10 030399 AAYUGT NIEINAATLUIUATHER 1,530.000 071 10250414925643
11 150110 muunhntiaussiad maunlutiauduaziiimu 2.000 039 10250004625603
12 030309 AU 400.000 083 10250006825615
13 030399 fuun 500.000 083 10250006825615
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s16uii sfaﬁjﬂgqu?u:‘ia dadvilfinavidadaniilildus Usunau(su) 'slﬁams WSuGHiuNTS | iawa

FaaN'Liladuan A0N15
1 150202 aoflauaziasrwtiautiri 1.000 042 | 10250004625603
2 160215 naaanyaaLIALUG 1.000 049 10250004625603
3 191212 aaeill 400.000 071 10250006425606
4 191212 aaeill 400.000 071 10250414925643
5 030310 aznauanAIseuLia (Junk trap) awuduaIusau (Rockwhool) 60.000 071 10250006425606
6 030310 aznauanAIseuLia (Junk trap) awuduaIusau (Rockwhool) 55.000 071 10250414925643
7 030309 ANYuaN 250.000 071 10250006425606
8 030309 ANYuaN 250.000 071 10250414925643
9 030399 AALUGT NIEINNATLUIUATHER 2,030.000 071 10250006425606
10 030399 AALUGT NIEINNATLUIUATHER 1,330.000 071 10250414925643
11 150110 mauzduitiausisiad auuzlutiaufuasintu 2.000 039 | 10250004625603
12 030309 ANYuaN 400.000 083 10250006825615
13 030399 fuiuan 500.000 083 10250006825615

ansilasuauanafinatoduladfousiui 1 fAuenau 2568 oFuii 30 Aueneau 2568
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1 150202 aodfauaztam i lwtiauiniu 1.000 042 | 10250004625603
2 160215 naaaWqaalsdLaue 1.000 049 | 10250004625603
3 191212 wezvia 1l 400.000 071 | 10250006425606
4 191212 wezvia 1l 400.000 071 | 10250414925643
5 030310 arnauanAseNLia (Junk trap) aurufduainusau (Rockwhool) 60.000 071 10250006425606
6 030310 arnauanAseNLia (Junk trap) aurufduainusau (Rockwhool) 60.000 071 10250414925643
7 030309 Anun 250.000 071 | 10250006425606
8 030309 Anun 250.000 071 | 10250414925643
9 030399 NALUGAT NFILINNATELIUNTHEAR 2,030.000 071 10250006425606
10 030399 NALUGAT NIILINNATZLIUNTHEAR 1,030.000 071 10250414925643
11 150110 muunhwtiausisiadl amauslutiaufuaziiiu 2.000 039 | 10250004625603
12 030309 Anun 400.000 083 | 10250006825615
13 030399 Audluan 500.000 083 | 10250006825615
s lasuauanafinasfulddousIui 1 natau 2568 doTuil 31 aanAu 2568
aanlu a1 YU 1 aa1Au 2568
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Asaaauanalifiihdvilinaniaianitbildudrnanuanudtnalisesiu
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L 2568-5561
wilsdaatfuiaanliiiauisnanisiarsanuas
U380 duiiia a (1991) A1dim (Wr12U)
nefiaulsenuiaai 10250400125398
Taafinaasdaananisnansandotl
s1dun siﬁaﬁjﬂ;liq?ufsa dadvlfnansaianitbilduss Usunai(du) sfi’ams Wiueiiunis | iana
Faan'lulduan InN5
1 150202 aeflauasamrsnlutiamingu 1.000 042 | 10250004625603
2 160215 vaaaWqaalssLaue 1.000 049 | 10250004625603
3 191212 wezvia 400.000 071 | 10250006425606
4 191212 wezvia 400.000 071 | 10250414925643
5 030310 arnauaINAseNLia (Junk trap) aurudualnusau (Rockwhool) 60.000 071 10250006425606
6 030310 arnauaINAseNLia (Junk trap) aurudualnusau (Rockwhool) 60.000 071 10250414925643




7 030309 Anun 250.000 071 | 10250006425606
8 030309 Anun 250.000 071 | 10250414925643
9 030399 NALYUGAT NIILINNATZLIUNTHEAR 2,030.000 071 10250006425606
10 030399 NALUGAT NFILINNATELIUNTHEAR 1,330.000 071 10250414925643
11 150110 muunhwtiausisiadl Mmauslutiaufuaziiiu 2.000 039 | 10250004625603
12 030309 Anun 400.000 083 | 10250006825615
13 030399 Audluan 500.000 083 | 10250006825615
;a7 e uananainaoduldfousTui 1 waaSnnau 2568 G93ui 30 naainau 2568
aanly au Juid 1 waAsIneu 2568
1aeNTNTIIUANRNNNTT
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U380 duiiia a (1991) 1| (Ur12u)
neifiaulsenuiaui 10250400125398
Taafinaasdaananisnansandotl
s1dun siﬁaﬁjﬂ;liq?ufsa dadvlfnansaianitbilduss Usunai(du) sfi’ams Wiueiiunis | iana
Faan'lulduan InN5
1 150202 aeflauasAmrsnlutiamingu 1.000 042 | 10250004625603
2 160215 vaaaWgaalssLaue 1.000 049 | 10250004625603
3 191212 wezvia 600.000 071 | 10250006425606
4 191212 wezvia 600.000 071 | 10250414925643
5 030310 arnauaINAIseNLia (Junk trap) aurudualnusau (Rockwhool) 70.000 071 10250006425606
6 030310 arnauaINAseNLia (Junk trap) aurudualnusau (Rockwhool) 60.000 071 10250414925643
7 030309 Andun 250.000 071 | 10250006425606
8 030309 Andun 250.000 071 | 10250414925643
9 030399 AN UGT NMIELANNATZUIUATTHEAR 2,030.000 071 10250006425606
10 030399 AN UGT NMIELANNATZUIUATTHEAR 1,730.000 071 10250414925643
11 150110 muushwtiaussiafl mauslutiaufuaziiiu 2.000 039 | 10250004625603
12 030309 Andun 600.000 083 | 10250006825615
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FSC™ (Forest Stewardship Council™)
for Chain of Custody and Controlled Wood
Certification : FSC-C148102

FSC™ (Forest Stewardship Council™)
for Forest Management Group
Certification : FSC-C166671

PEFC (Program for Endorsement of Forest Certification)
for Chain of Custody Certification : CU-PEFC-COC-895816
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