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Work order No.  : 117965

Department Issue :  MNT-M Department Act  : MNT-M

Equipment Name : ESP Tag: E-1485 Route :

Job Type : BRKD System

Problem Code : 110PMPG Priority ~ : 02 (Normal) g PM Code :

Problem  : PM ESP unit

Comment :

Requestor by : POP Date reported : 06-n.m.-2566 00:00

Approved by Start Date : 06-n.n.-2566 End Date : 06-n.m.-2566
Document : |

Route : Tag Equipment Name "

Activity Trade Assign to Start date Actual working Hrs.
h
Section Head ~
Actual start Date b /O‘? /b! Actual complete Date : i /CP v / be
Approve work finish : Approved Date :

(Shift Engineer) M/Mﬁ/ m 5 JUL m

PCH-M04-043-2



Work order No. : 118555

Department Issue :  MNT-M Department Act ~ : MNT-M

Equipment Name : ESP Tag : E-1485 Route :

Job Type : BRKD System :

Problem Code : 110PMPG Priority  : 02 (Normal) PM Code :

Problem  : PM ESP unit

Comment :

Requestor by : KAMPON Date reported : 03-d.A.-2566 00:00

Approved by Start Date : 03-d.n.-2566 End Date : 03-d.n.-2566
D_ocument v

AL
Recommend :

Route Tag Equipment Name )

Start date

Activity Trade Assign to al working Hrs.
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Work order No. : 119599

Department Issue :  MNT-M Department Act  : MNT-M

Equipment Name : ESP Tag: E-1485 Route :

Job Type . BRKD System

Problem Code : 110PMPG Priority  : 02 (Normal) PM Code :

Problem  : PM ESP unit

Comment :

Requestor by : POP Date reported : 14-n.01.-2566 00:00

Approved by Start Date : 14-n.u.-2566 End Date : 14-n.u.-2566
Document : ,

Start date Actual working Hrs.
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A.T. Biopower Co.,Ltd..

Work order No. : 120421
Department Issue :  MNT-M

Work Order

Department Act  : MNT-M

Equipment Name : ESP
Job Type . BRKD
Problem Code 110PMPG

Problem : PM ESP unit
Comment :

Requestor by : SAWAENG

Tag: E-1485
System
Priority  : 02 (Normal)

Date reported : 25-n.A.-2566 00:00

Route :

PM Code

Approved by Start Date : 26-0.n.-2566 End Date : 26-n.A.-2566
Document : ,
Maintenance
Recommend :
Route : Tag Equipment Name
: : _ Activity _ : e IONEEeE S
Activity Trade Assign to Start date Actual working Hrs.
1 ENG 16/09/2023
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o rder No. : 10985

Department Issue :  MNT-M Department Act  : MNT-M

Equipment Name : ESP Tag: E-1485 Route :

Job Type : BRKD System

Problem Code : 110PMPG Priority ~ : 02 (Normal) PM Code :

Problem  : PM ESP unit

Comment :

Requestor by : POP Date reported : 23-w.0.-2566 00:00

Approved by Start Date : 23-w.u.-2566 End Date @ 23-W.1.-2566

Document : ,
Recommend :

Actual workin .

Assignto Start date
T |ENG 16/09/2023
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: 11393

Work order No.

Department Issue :  MNT-M Department Act  : MNT-M

Equipment Name : ESP Tag: E-1485 Route :

Job Type : BRKD System

Problem Code : 110PMPG Priority  : 02 (Normal) PM Code :

Problem  : PM ESP unit

Comment :

Requestor by : NARONG Date reported : 22-5.7.-2565 00:00

Approved by : Start Date : 22-5..-2565 End Date : 22-5.m.-2565

Document : ,

Recommend :

Route : Tag Equipment Name ,

Actual working Hrs.
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SUPPORTING INSULATOR

e
N =X

)

ADJUSTABLE

BRACING (TYP

EMITTING RAPPING MECHANISM

EMITTING ELECTRO DE

EMITTING FRAME

LADDER

GAS FLOW

[ Ratninds dpiiied

SUPPORTING
SCREEN SHEET

ANGLE

BRACKET |

ARRESTING

E - 3 LEVEL ARRANGEMENT

EMITTING SYSTEM FRAME WORK WITHOUT

VERTICAL DRIV

GAS DISTRIBUTION SCREEN

AT OUTLET

H-Y

FIGURE

FIGURE :4
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LIFTING INSTRUC T(0O8M

THE ELECTRODE BUNDLES MUST BE
LIFTED ACCORDING TO SKETCH.

- TRANSPORT AND STORAGE
IRANSFORT AND STORAGE

THE ELECTRODE BUNDLES MUST BE
PLACED ON A FLAT AND, HARD SURFACE.

MAXIMUM NUMBER OF BUNDLES UPON
EACH OTHER.

400 MM ELECTRODES =4

750 MM ELECTRODES = 3

PROVIDE LASHINGS FOR THE BUNDLES
WHILE TRANSPORTATION.

LIFTING BEAM FOR COLLECTING PLATE.

{
I
f
{




LAST ROW OF BOILER COLUMN
L — L LI

FIRST ROW OF £SP COLUMN
o

€L OF ROILER AND
FIXED "CLOF ESP
SyPPOAT

FIRST ROW OF ESP COLUMN
, P
CL OF £sP
FIXED
H SUPFOAT
v i ¥ cL oF sonER
o s
.CL OF ESP
FIXeQ
SuUPFOAT
! b
B A

Pewe. LAST ROW OF BOILER COLUMN
CASE 11: TWO ESP/BOILER,

NOTES *° MARK THE CENTRE LINE OF BOILER / ELECTROSTATIC PRECIPITATOR.

CHECK/VERIFY ANMD LOG THE MEASURECMENTS BETWEEN THE CL OF
PALCIPITATOR TO THAT OF THE SIDL COLUMN PLCDESTALS.

MEASURE / VERIFY - THE DISTANCE BETWEEN CL OF THE LAST ROW OF
BOILER COLUMN PEDESTALS AND THAT, OF FIRST ROW OF £EP COLUMNS .

LOCATION OF ESP WITH REFERENCE TO BOILER
C FIVE FICLD £SP VYPICAL )

m %3

¢ 8

m [}

q Eo

g 52

e £ 88
T g9
£y W Ewm
i3 £ 855
2

:

FIGURE : 14

FIGURE - 15



CIAGONAL. HORIZONTAL BRACINGS FOR

(SUPER STRUCTURE SHOWING THE
ALL ROWS]

SUPPORT STRUCTURE: STAGE I -

PER STRUCTURE WITH RIDGES)

SUPPORT STRUCTURE: STAGE-IIT

FIGURE : 16

FIGURE : 17

FIGURE 16



Ty T ColUKRS O RSP

,

|
._ cLoFMooLE

€L OF LEFT SIDE
(N ‘ —t

AWy

CASING STRUCTURE: STAGE-1
CTION OF FRAME AT
(ff:EE-r OUTLET OF ESP)

CL OF RIGHT SI0E

NOTES:l. CHECK THE VERTICALITY OF 4.
COLUMNS BY PLUMBING AND
ENSURE THAT THE SURFACE

MARK_THE LOCATION OF
SLIDE. SUPPORTS FROM

THE FIXED SUPPORTS.
QF JHE COLUMN AREIN ONE
VEL L . S.PLACE THE SLIDE  SUPPORTS
2.L0G THE MEASUREMENTS. ON THE MARKED UP LOCATIONS -
\J
3MARK THE LOCATION OF THE 6.L0G THE MEASUREMENTS
FIXED SUPPORT. BETWEEN THE CENTRES OF

FIXED SUPPORTS AND THE
RESPECTIVE SLIDE . SUPPORTS.

19

FIGURE

L :
I’fll\mw._ FIGURE-18:SUPPORTING STRUCTURE

FIXED SUPPORT AND SLIDE
SUPPORTS -ASSEMBLY.

( FIVE FIELD ESP TYPICAL)

DETAIL-A

GAS FLOW

FIGURE: 19
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(ERECTION OF INTERNAL FRAMES)

FIGURE : 20

FIGURE : 20

GAS FLOW

CASING STRUCTURE:STAGE-III

(ERECTION OF INTERNAL FRAMES
COMPLETE WITH BRACINGS)

FIGURE: 21

FIGURE : 21



AN

ASING STRUCTURE

CASING.. STRUCTURE: STAGE-TV
)

(ErecTION OF €
WITH TOP BRACINGS.

miwiviw
VLV WAYAW

v@mﬁr
T E/a?
.,./5/3)\\ -

FIGURE: 22

FIGURE : 22
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A

s
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4»45’/ /W

i;—

f

STAGE~-V
(ERECTION.OF TRANSVERSE ROOF BEAMS

CASING STRUCTURE WITH CASING SHELL

AND CASING PANELS.)

FIGURE. 23

FIGURE : 23



CASING STRUCTURE WITH CASING SHELL

STAGE - VI
(ERECTION OF ROOF PANELS.)

FIGURE . 24

FIGURE :24
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FIGURE: 25

FIGURE : 25



NOTES:1.CHECK THE BOTTOM FLANGE
WITH WATER LEVEL PROVIDE SHIM IF a3
REQUIRED 0 BRING THE BOTIOM FLANGE.

2. ENSURE THAT A PAIR OF

7
TRANSVERSE ROOF BEAMS OVER A z
EACH FIELD IS WITHIN =3MM /

ANG CUMULATIVE=10MM

FIGURE-26 : SPACING OF ROOF BEAMS WITH TOLERANCES

( TYPICAL FOR THREE FIELD ARRANGEMENT) g}ﬂgg_’ggf““"’“m

¥ TOLERANCE IS COMMOH

FIGURE : 26
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HOTE. THE GPCL SHALL PASS THROUGH
THE MIDDLE COLLECTING ROW OF
THE PASS

=
— &-n_i. =120 GAS PATH

FIGURE -30:TYPICAL ASSEMBLY OF COLLECTING ELECTRODE SUSPENSION

DETAIL A ARRANGEMENT SHOWING THE GAS PATH CENTRE LINE.
FoP onD NUMBER OF COLLECTINS FLECTRODE SUPPORTING ANGL

figure : 30

WIE?TH‘EG’EI.SHA!J-PASSWG' . l

=3

&

3

g

<
28

FIGURE-30ATYPICAL ASSEMBLY OF COLLECTIHG FLECTRODE SUSPEHSION
DETAIL-A ARRANGEMENT SHOWING THE GAS PATH CENTRE LINE
F e AL LA Ca R AL © PPOAIING ARTLES — 758 MM WiOE CE PLATE

figure : 30A

ES- 400 MM WIDE CE PLATE




E.

:TYPICAL ASSEMBLY OF COLLECTING ELECTRODE SUSPENSION

FIGURE-31

)

[
U

PPORTING ANGLE.

TRODE SUI

ARRANGEMENT SHOWING THE GAS PATH CENTRE- LIN
FOR EVEN NUMBER OF COLLECTING ELEC

g
o
<
<
W
S
pl
[}

figure : 31

: €(TING ELECTRODE SUPPORTRIG ANGLES . 750 MAt WIDE CE PLATE

? s
s om
g
T 9
8
g &
[
(-4
[

FIGURE-31 A TYPICAL ASSEMBLY OF COLLECTING ELECTROOE. SUSPENSION
ARRANGEMENT SHOWING THE GAS PATH CENTRE LINE
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SIDE WALL

23

SECTION-AA

$I0C WALL
0L

1 _.A._L_,.___-__l_—————j
V'V'rrrrrrrrrrrrAr
. x =t

‘g SECTI&N-BB NOTE -
ia

o i
3

. YHEFIAST FIELO SHOULD BE ERECTED ACCORDING TO SECTION-CC
1o

AND THE FiEL0S

2 OIMENSION 'K 13 B1M FOR COD ROWS OF COLLECTING ELECTRODE AND
121 6kt FOR EVEN ROWE OF COLLECTING ELECTRODR P-PITCH - 300K/

8 3 ASCERTAIN CUMULATIVE PITCHES BY TAKING MEASUREMENTS AT
( 3 TWO LOCATIONS

€ Of BATTING SUSPERSION

I
4 ENSURE ALL PIRST SLOTS OF THE ASSEMELY ON RAPFING S10E

ARE IN ONE LINE

e sm— |
FIGURE.32 : TYPICAL AR?ANGEMEN’OF COLLECVING ELECTRODE SUSPENSION
TYPICAL COR SEVEN FIGLO E3P) =400 MM WIDE TE PLATE

SECTION DD
(N 55‘3«33:&%3 fieLo) (114 REAR3IOE OF FIELD)

FIGURE : 32

NOTES:

1. THE FIRST FIELD SHOWD BE
ERECTED ACCORDING 10
SECTION CC AND THE REMAINING
FIELDS ACCORDING YO
SECTION-DD

2 ASCERTAINORMULATIVE PIICHES
B8Y TAKING MEASUREMENTS
AT TWO LOCATIONS
ENSURE THAT ALL THE FIRST HOOKS
OF THE ASSEMBLYONRAPPING
SIDE) ARE IN ONE LINE.

4, FOR Lt SATING THE COLLECTING
ELECTRODE SUSPENSION
FRAME WITH RESPECT TO
GAS PATH CENTRE LINE
REFER FIGURES: 30631,

e SECTION-88
g §‘ s Hi s ‘% %
Eﬁ, . . & &
sl ! 5%
L A

SECTION-CC | SECTON-DD
(i FRONT SIDE OF FIELD) G REAR U OF FIELD)

FIGURE =33 * TYPICAL ARRANGEMENT OF COULECTING ELECTRODE SUSPENSION
{ TrPICAL FOR SIX FIELD ESP) ~ 750 1M WIDE CF PLATE

FIGURE : 33
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NOT TO WELD
P)
e S
“lO
RAPPING SIDE NON RAPPING SIDE.

NOTES | CHECK THE DISTANCE BETWEEN THE CENTRE LINES OF FIRST
SLOT OF THE COLLECTING SUSPENSION AND THE CENTRE LINE.
OF THE CIRCULAR HOLE OE THE INSULATOR SUPPORTING
PANEL BY PLUMBING OM THE RAPPING SIDE ony,

2 ADJUST THE INSULATOR SUFPORTING PANELS

FlGURE:34 —~ARRANGEMENT OF SUPPORTING ANGLES WITH
REFERENCE TO EMITTING SYSTEM SUSPENSION POINTS -£00MM WiDE CE PLATE

FIGURE : 34




[ESULATER SUPPORTING PANELS

SYIVEN SUSPENSImN

G4 OF BMITTIRG:

1: (408 EUITTRRE
lg— SYITEH SUSPENIERL

%

L

328

#ou-RAPPING
S19€

EAPPIHE
seg
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FIGURE : 35

THE DIMENSION BETWEEN CL OF FIRST SLOT ON RAPP

CHIEVE
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T OF INSULATOR SUPPORTING PANELS.
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SIDE TO CL.OF

FIGURE : 36
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NOTE GPCL WiLL PASS MIDWAY BETWEEN

HOTE!
CENTRAL PAIR OF RECTANGULAR SECTION
IF THE MUMBER OF RECTANGULAR SECTIONS

ARE EVEN.

I"H COLLECTING ELECTRODE

DETAIL-A
FIGURE-239: TYPICAL ASSEMBLY OF FRAME PARTA TOP W
SUSPENSION SHOWING THE GASPATH CENTRELINE.
(FOR ©DD NUMSCR OF COLLECTING ELECTRODE SUPPTRTING ANGLES )

FIGURE : 39

NOTE: NOTE THAT GPCL WiLL PASS
CENTRALLY ON THE MIDDLE
RECTANGULAR SECTION WHEN THE
NUMBER OF RECTANGULAR SECTION

IN THE PASS IS ODD.

ASSEMBLY OF FRAMEPART TOP WITH COLLECTING ELECTRQODE

FIGURE-40: v
’ SUSPENSION SHOWING GAS PATH CENTRE LINE.
('FOR EVEN NUMBER OF COLLECTING ELECTRODE SUPPORTING ANGLES)

FIGURE : 40
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ARREST WITH THE

FLATE LTYP)
ARRESTING PLATES TO BE
VED AFTER THE COMPLETRN

OF ERECTION
-TOP

WRTES ¢ 1.

CHECK THE MNOLDERS ARE IN ONE LINE.

CHECK THE CUMULATIVE PITCHES OF THE EMITTING
ELECTRODE YOLDERS ACRDSS THE FRAMES.

MEASURE TME DIAGONALS BETWEEN THE CORMNER HOLDERS-

ali

* REMO
Y

HOTE =
@

FIGURE : 43

. RAME PART
43: TYPICAL METHOD OF ARRESTING THE EMITTING SYSTEM F

70 8E WELDED
FIGURE~

FIGURE-44 : DIMENSIONAL CHECK ON FRAME OF
EMITTING SYSTEM .- MIDDLE (750 H# WiDE CE PLATE )
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"41
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mmmmm

H

P FRAME CORNE

EMBLED B80TTOM FRAM
D TO

K THE DIAGONALS OF T

CORNER HOLDERS.
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35
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NING THE SCTREEN SH

HOTE: MAINTAIN A
NIMUM GAP OF °
SURFACE AND THE LINE JOO‘: 1OOMM BETWEEN THE FRONT WALL

AGONALS

ACROSS THE CORNER 4OLDERS

3. CHECK THE CUBOID i

GAS DISTRIBUTOR ASSEMBLY

FRAME OF EMITTING SYSTEM - TOP AND BOTTOM

MEASUREMENT OF DIAGONALS

FIGURE 48

FIGURE 47
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EMITTING ELECTROCE

STREVCHING DEVICE

MANILA ROPE
DETAIL-A
METHOD OF STRETCHING THE

EMITTING ELECTRODES

(FOF AND R@OTTOM TERS OF EMITTING SYSTEM)

COLLECTING ELECTRODE

Vs

FIGURE 54

CUT-AWAY VIEW OF COLLECTING ELECTRODE ROW
-~ 750 MM WIDE CE PLATE

FIGURE 55




95 JUNDIS

HOOHE

II0a SN
va

MOY 200412373 9NILD 37100 40 M3IA AvMY-Ing
Ej
360ULSETS s&uu:ﬂoo

21VId 33 30IM WK 052 -

ELECTROSTATIC PRECIPITATORS
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I. INTRODUCTION

The AT Biopower ESP was handed over to Tai & Chyun engineer, Johnny
Svenstrup whom was delegated to conduct mechanical, electrical inspection and CE
replacement.

The services were carried out on 17— 25" August 2023. Mechanical inspection
conducted includes ESP internal parts such as Collecting Electrodes (CE), Discharge
Electrodes (DE), inlet guide vane, Gas Distribution (GD) screen, baffle plates, CE and
DE rapping system. Other mechanical parts inspection includes support insulator, HV
bushing insulator, post and lead-in insulators, manholes, and hopper condition. Electrical
inspection conducted includes resistance checking on hopper heaters, support insulator
heaters and rapping insulator heaters. Resistance checking was done for all rapping
motors. The equipment was ensured to be in good condition before handed over back to
the plant team.

The inspection results, repair recommendations, and actions were discussed and
reviewed with responsible plant engineers. This report discusses the findings during the

inspection work and recommendations for optimizing the ESP performance.
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DATA AND SPECIFICATIONS

Manufacturer
Installation Year
Operating Period
Chamber

Field

Gas Passage
Electrode Spacing
Collecting Electrode
Discharge Electrode

Collecting Electrode (CE) Rapping :

Discharge Electrode (DE) Rapping :

Hopper
Ash handling system
Support Insulator

Insulator Heating System
TR Set Data

TR Controller

BHEL ABB design (India Made)

2004

Continuous

1 Chamber

3 Fields

19 Gas Passage

400

C 735; Spcs per row

Spiral type; 15 pcs per layer, 6 layers
Side bottom rapping:

Tumbling hammers; 20 pcs per field
Pinwheel mechanism with 2 levels/field
Tumbling hammers; 18 pcs per level; 36 pcs per field
4 pyramid type

Pneumatic system - Dome valve

4 sets per electrical field, Cylinder type
Heater ring system

Manufacturer : HIND RECTIFIER LTD
Input : Frequency: 50 Hz ~ 360 VAC
Quantity - 3 units

Output : 95 KVDC ~ 800 mADC
NWL GVC
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Legends :

o : Support Insulator @ : CE Rapping Motor : TR set

3 : Side Access Door (Jower) ﬂ : DE Rapping Motor ... : GD Screen

T : Side Access Door (upper) : GD Rapping Motor

Figure 1 ESP Rooftop Layout

III. MECHANICAL INSPECTION

A. Access Doors
Dust accumulated on all side access doors. Gasket was still in normal condition
and it should be checked every shutdown because deteriorated gasket allows air and

moisture leaking into ESP.

(T

Picture 2 : Normal gasket condition

Picture 1<: Side access door was intact
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Recommendation:
Condition checking of inner side casing and gasket needs to be done in every
shutdown to prevent leakage of ESP. Silicone gasket can be considered for installation

at access door. Silicone gasket is better than normal gasket on flexibility and durability.

Sample 1: Silicone gasket Sa;mplé 2: Example of silicone gasket
installation on the access door

B. Inlet Nozzle Area
All GD screens of both layers were observed intact and in good condition. Guide
vanes and GD screen connections were found intact. GD anvils were still in good

condition. GD hammer and GD bearing were found intact during inspection.

¥

)7 - 2
Picture 3 : Intact GD screen on the top Picture 4 : Intact guide vanes on GD screen

)
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Picture 5 : Intact hammer clamp bolt/nut Picture 6 : Intact GD hammer

= e —Q‘, Vo

Picture 7 : GD anvil was‘intac‘t A Picture 8 :GD bearing still in good condition

Recommendation:

No immediate action is required in this stage.
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C. Outlet Nozzle Area

Outlet GD screen area with dust buildups on surface were observed.

Picture 9 : Dust build up on surface Picture 10 : Intact on top of outlet GD screen

Location:
Description Location
Dust build up All GD screen area
Recommendation:

Manual cleaning of GD screen on both sides is recommended to prevent dust
blocking on GD screen. To prevent the dust accumulation on outlet GD screen is to
maintain the field performance must be good so the dust load would not go to outlet GD

screen.

D. Casing and Anti-Sneakage Baffle Plate

The top, side, and bottom baffle plate were found intact and still in good condition.

Picture 11 : Bttom baffle plate was intact Picture 12 : Top baffle plate in normal
condition
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Picture 13 : Side baffle plate in normal
condition

Recommendation:

No immediate action is required in this stage.

E. Support Insulator & Protection Conduit
Dust build-up on protection conduit was observed on both inside and outside
surfaces. Dust build-up on inner and outer side of all support insulators including
insulator chamber were recorded. One (1) cracked support insulator was found in field

3 no. 3.

Picture 14 : Dust built up on protection Picture 15 : Dust on inner support insulator
conduit surface
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Picture 16 : Dust coating on outer support Picture 17 : Dust accumulated in support
insulator surface insulator chamber

Picture 18 : Cracked support insulator

Location:
Description Field Location
Dust accumulated in support insulator chamber All All
Dust on outer and inner surface of support All All
insulator
Cracked support insulator 3 3-3
Recommendation:

Replace the cracked support insulator to prevent it broken to cause another serious
problem to DE frame and suspension system. The possible cause of crack support
insulator in this project are from spark on dusty insulator surface. Accumulated dust can
occur easily by moisture or dust flow from inside ESP to support insulator chamber. To
prevent dust mixing up with moisture and causing electrical leakage during operation,
inner and outer surfaces of support insulator should be cleaned, including the support

insulator chamber. The purge air heater can be considered for installation in support
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insulator chamber to pressurize the chamber and decrease dust flowing into support

insulator chamber. Ensure the ring heater is working.

F. Hopper
All hopper casings were in good condition. There was no leakage or damage found

at rotary valve and tube joint during inspection.

o

L

Picture 20 : Inside hoppers was clear

Picture 21 : Dome valve was found intact Picture 22 : Rotary valve below hopper

Recommendation:

No immediate action needed to be done during this outage.
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G. Field 1

1. Collecting Electrode
CE suspension hanger and CE bottom bolt were intact, no missing or damaged.
Intact CE interlocks were observed during the inspection. Gap between CE to CE was

measured and it was found that all the gaps were still around 400mm.

. Al

Picture 23 : CE still straight and gap between Picture 24 : CE suspension hanger were intact

CE-CE were normal
)

Picture 25 : CE bottom bolts were intact

Recommendation:
No immediate action needed to be done during this outage. All top and bottom

connections for CE were still in good condition, no bent or deformed CE.




TAl & CHYUN

TAI & CHYUN ENGINEERING SERVICE [THAILAND) CO, LTD.
Tn noud wgu 1BUTILES Wosda (Usandlng) $1in

2. Collecting Electrode Rapping System
Rapping bars were still in normal condition, no bent. There was loose hammer
clamp bolt/nut. Some CE anvils were found with worn off on surface. Slightly worn off

all CE bearings were found and it caused worn off shaft at this location.

M LAY
Picture 26 : Slightly worn off CE anvil Picture 27 : Loosen CE hammer clamp
bolt/nut

e

Picture 28 : Worn off CE bearing

Location:
Description Row No.
Loose CE hammer bolt/nut 2,9,10, 18,19, 20 -
Slightly worn off CE anvil All -
Slightly worn off CE bearing All -
Recommendation:

Loose bolt/nut of hammer need to be repaired to prevent the misalignment of
hammer and anvils which may cause low impact to the rapping system. Replacement of

worn off anvil, bearing and shaft can be considered in next outage.
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3. Discharge Electrode
All DEs were still in tolerable condition with the gap between CE and DE around
190-210 mm. It was found that all DEs were securely hooked and intact on top, middle,
and bottom suspension system. DE tension was still in tolerable condition and slight dust

coating on DE surface was observed during inspection.

Picture 29 : DE frame still straight Picture 30 : All DEs were seen in tolerable
tension and gap between CE-DE were normal

Recommendation:

Condition checking, gap measurement, and tension measurement need to be done
in every shutdown to evaluate condition for the maintenance preparation. It is
recommended to do manual cleaning during shutdown period and turn on DE rapping
system before operating the ESP around 2 hours to prevent remain dust accumulated on

DE.

4. Discharge Electrode Rapping System
Slightly worn off pinwheel at both levels were observed. Vertical bearings were
still in tolerable condition. Rapping hammer, shaft coupling, and anvil were observed to
be intact with sign of slight wearing and still in tolerable condition. There was no loose
bolt or worn out hammer found. DE rapping anvil was slightly worn off. Some DE
horizontal bearings were worn out and it caused worn off shaft at this location. On the
DE vertical shaft, all bearings were found intact and slightly worn off. Dust coating on

rapping insulator surface was found during inspection.
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Picture 31 : DE vertical bearing still in Picture 32 : Slightly worn off pinwheel
tolerable condition

Picture 33 : DE hammer was in normal Picture 34 : Slightly worn off rapping anvil
condition

Picture 35 : Worn out horizontal DE bearing  Picture 36 : Dust coating on rapping insulator

Location:
Description Location
Slightly worn off pinwheel Upper and lower
Dust coating on surface Rapping insulator
Worn out horizontal bearing Top level no. 1
Bottom level no. 1
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Recommendation:

No need for replacing hammer, anvil, shaft and horizontal pinwheels. Horizontal
pinwheel was in good condition but it should be aligned together with vertical pinwheel
by adjusting the gap between both pinwheels. Rapping insulator surface need to be
cleaned in every shutdown by using alcohol base cleaner and dry cloth. It is recommended
to replace worn out horizontal bearing to prevent damage on the shaft. Condition checking
and gap measurement need to be done in every shutdown to evaluate condition for the

maintenance preparation.

H. Field 2

1. Collecting Electrode

CE suspension hanger and CE bottom bolt were intact, no missing or damaged.

~ L o T i —

Picture 37 : CE rapping bar was intact Picture 38 : CE suspension was intact
Recommendation:
Since this outage CEs were replaced in this entire field, the inspection would just

focus on the maintenance job.

2. Collecting Electrode Rapping System
Rapping bars were still in normal condition, no bent. There was loose anvil
because of missing bolt. Some anvils were found with worn off surface. CE anvil will be
easily worn out due to hammer tends to hit on the anvil rim. CE bearing was found in

good condition.
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Picture 40 : Loose CE anvil bolt

55 P
Picture 41 : Worn out CE anvil Picture 42 : CE rapping bearing still in
tolerable condition

Location:
Description Row No.
Loose CE anvil bolt 3,4,6,16,17, 18,19 -
Worn out CE anvil 3 -
Recommendation:

Loose CE anvil bolt should be replaced to prevent detached anvil. Replacement
of worn out anvil can be considered in next outage. We recommend to use hug bolt of

CE anvil to prevent the looseness.

3. Discharge Electrode
All DEs were still in tolerable condition with the gap between CE and DE around

190-210 mm. It was found that all DEs were securely hooked and intact on top, middle,

and bottom suspension system. DE tension was still in tolerable condition and slight dust

coating was found on DE surface during inspection.
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Picture 43 : DE frame still straight and Picture 44 : All DEs were seen in tolerable
contain DE with secure hook tension

% I;gll u"‘u"'v‘s .

Picture 45 : Gap between CE-DE were in
normal condition

Recommendation:

Condition checking, gap measurement, and tension measurement need to be done
in every shutdown to evaluate condition for the maintenance preparation. Recommend to
turn on DE rapping system before operate the ESP around 2 hours for prevent remain

dust accumulated on DE.

4. Discharge Electrode Rapping System

Rapping hammer, shaft coupling, pinwheel, and anvil were observed to be intact
with sign of slight wearing and still within tolerable condition. There was no loose bolt
or worn out were observed on hammer. DE rapping anvil was slightly worn off. Some
DE horizontal bearings were worn out and it caused worn off shaft at this location. On
the DE vertical shaft, all bearings were found intact with slightly worn off. Dust coating
on rapping insulator surface was found and DE rapping insulator was in low position;

almost detached from motor shaft.
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Picture 48 : Worn out horizontal DE bearing Picture 49 : Slightly worn off vertical
pinwheel

Picture 50 : DE rapping insulator in low Picture 51 : DE vertical bearing was slightly
position, worn out pinhole and dust worn off

accumulated on surface
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Location:
Description Location
Loose DE hammer bolt/nut Top level no. 2
Bottom level no.4
Dust coating on surface Rapping insulator
Worn out horizontal bearing Top level no. 2, 4
Slightly worn off vertical bearing no.1,2,3
Recommendation:

Rapping insulator surface needs to be cleaned in every shutdown by using alcohol
base cleaner and dry cloth. It is recommended to replace rapping insulator and coupling
to prevent detachment from motor that cause rapping fail by adjusting the position of DE
frame. It is recommended to replace worn out horizontal bearings to prevent further
damage on the shaft. Condition checking and gap measurement need to be done in every

shutdown to evaluate condition for the maintenance preparation.
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I. Field 3

1. Collecting Electrode
CE suspension hanger, CE hanger hole, and CE bottom bolt were intact, no
missing or damaged found. CE to CE gap measurement was carried out and it was found

that all the gaps were still around 400mm.

Picture 52 : Gap between CE-CE were Picture 53 : Intact CE rapping bar bolt and
normal _ nut

Picture 54 : CE hanger

Recommendation:
No immediate action needed to be done during this outage. All top and bottom

connections for CE were still in good condition, no bent or deformed CE.
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2. Collecting Electrode Rapping System
Rapping bars were still in normal condition, no bent. There was slightly worn off
CE anvil found during inspection. All CE hammer bolts, CE rapping bars and CE bearings

were found in good condition, no loose, bent or damaged.

e

Picture v5>5 : CE hammer were intact

Picture 57 : Rapping bearing was still intact  Picture 58 : Alignment between hammer and
anvil was in tolerable

Location:
Description Row No.
Loose CE anvil bolt 11,15 -
Recommendation:

Loose CE anvil bolt should be replaced to prevent detached anvil. Replacement

of worn out anvil can be considered in next outage.
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3. Discharge Electrode
All DEs were still in tolerable condition with the gap between CE and DE
around 190-210 mm. It was found that all DEs were securely hooked and intact on top,

middle, and bottom suspension system. DE tension was still in tolerable condition.

Picture 59 : DE frame still straight and Picture 60 : All DEs were seen in tolerable
contain DE with secure hook tension and gap between CE-DE were normal

Recommendation:
Condition checking, gap measurement, and tension measurement need to be done

in every shutdown to evaluate condition for the maintenance preparation.

4. Discharge Electrode Rapping System
Rapping hammer, shaft coupling, pinwheel, and anvil were observed to be intact
with sign of slight wearing and still within tolerable condition. Some hammer with loose
bolts were observed. DE rapping anvil was slightly worn off. Some DE horizontal
bearings were worn out and it caused worn off shaft at this location. On the DE vertical

shaft, all bearings were found intact and slightly worn off.
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Picture 61 : DE horizontal and vertical Picture 62 : Loose DE hammer bolt/nut
pinwheels were in tolerable condition

Picture 63 : Intact DE anvil

Pic‘ture 65: DE rapping insulator in low Picture 66 : DE vertical bearing slightly worn
position and dust accumulated on surface off
Location:
Description Location
Loose DE hammer bolt/nut Top level no. 6
Bottom level no.6, 8

Dust coating on surface Rapping insulator
Worn out horizontal bearing Top level no. 4

Bottom level no.2
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Recommendation:

Rapping insulator surface needs to be cleaned every shutdown by using alcohol
base cleaner and dry cloth. It is recommended to replace rapping insulator and coupling
to prevent detachment from motor that cause rapping fail by adjust the position of DE
frame. It is recommended to replace worn out horizontal bearings to prevent further
damage on the shaft. Condition checking and gap measurement need to be done in every

shutdown to evaluate condition for the maintenance preparation.
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IV. ELECTRICAL INSPECTION
A. Transformer/ Rectifier Sets (T/R Set)
Silica gel was in normal condition. HV bushing insulator, post insulator, and lead-
in insulator were normal, no crack. Slight dust accumulated in HV compartment of T/R
set field 3. All T/R sets had rusty inner casing of HV compartment, worn out rubber

gasket can be one reason of rust in HV compartment. Slightly low value of insulation at

HV -+VE (-) was found at TR set field 2.

Transformer / Rectifier Set

Rectifier
C I .
== T/R Casing
Grounding
D \
4
/ \ HV Output
T/R Windin | \ ivi
/ inding VE o1 Voltage Divider
Figure 2 : T/R set schematic diagram
Note:
HV - High Voltage
C - Primary Input terminal
D - Primary input terminal
+VE - Secondary current feedback
01 - Secondary voltage feedback
G - Grounding
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Picture 67 : Dust accumulated in HV
compartment of T/R set field 3

Picture 71 : Dust coatinglon HV-Bushing

Picture 72 : Oil leakage from LV bushing
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Picture 73 : Dust accumulated on lead-in
insulator surface

Picture

Picture 76 : HV — D

phase insulation test
Sk y

L4

Picture 78 : HV — +VE (+) phase insulation
test

- S

Picture 77 : HV -D phase insulation test
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Picture 80 : HV — +VE (-) phase insulatin
test

se insulation test

Picture 82 : HV - O1 pha

e
< ,

Picture 83 : HV - G phase insulation test Picture 84 : HV — G phase insulation test

Table 1. Insulation test results on T/R sets using FLUKE, Model 1587 MegaOhm
Meter

Field T/R 1 T/R 2 T/R 3 Reference Value
Phase
HV -C >550MQ >550MQ >550MQ > 100 MQ
HV-D >550MQ >550MQ >550MQ > 100 MQ
HV - +VE (1) 0.1 MQ 0.2 MQ 0.2 MQ <1MQ
HV —+VE (-) 144 MQ 78 MQ 151 MQ > 100 MQ
HV -01 100 MQ 100 MQ 100 MQ OEM Design
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|HV-G | >11GQ | >11G6Q | | > 100 MQ |
Remark: FLUKE meter was calibrated last 7 July, 2023 with certificate valid for one year.
Location:
Description Field Location
Dust coating on lead-in insulator All Support insulator compartment
Dust coating in HV compartment 3 HV compartment
Rust inside HV compartment All Casing of HV compartment
Worn-out rubber gasket All Flange of HV compartment
Oil leakage at LV-Bushing 2 LV terminal box
Dust coating on HV-Bushing All HV bushing

Recommendation:

Should clean all lead-in insulators in the support insulator compartment and HV

compartment to prevent sparking on lead-in insulator surface when dust mixes with

moisture. It is recommended to replace rubber gasket to prevent corrosion inside HV

compartment, remove the rust and re-paint HV compartment for following up if there is

further leakage in the compartment. The purge air heater can be considered for installation

in purge air system to pressurize and decrease dust flowing into lead-in insulator. It is

recommended to do insulation test again in next outage for confirm condition of all T/R

sets due to phase HV — +VE (-) of T/R set field 2 have low value compared to other field.

B. Rapping Insulator Heater Resistance Testing

Resistance test of rapping insulator heater resulted in normal value and showed in

good condition.

Picture 85 : Rapping insulator heater
resistance testing
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Table 2. Rapping Insulator Heater Resistance Test Result

Rapping Insulator Resistance test () Remarks
Heater number
1 161.7 OK
2 162.3 OK
3 162.8 OK
Recommendation:

No immediate action needed to be done at this time. Always check the heater

condition during operation to make sure that it works normally.

C. Rapping Motors

Resistance test results showed that all motors were in tolerable condition.

Picture ”87 : CE rapping motor

Picture 88 : R, B and W wire were normal Picture 89 : R, B and W wire were normal
condition condition
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Table 3. Rapping Motors Resistance Testing Results Record Table

Motor Resistance test () Remarks
R—B R—->W B—->W
GD screen 53.6 53.5 53.2 OK
CE motor 1 534 53.2 53.5 OK
CE motor 2 54.3 53.6 53.5 OK
CE motor 3 53.5 534 53.1 OK
DE motor 1 56.5 56.4 57.3 OK
DE motor 2 55.5 54.1 54.7 OK
DE motor 3 56.3 554 54.1 OK
Recommendation:

No immediate action needed to be done at this time. Always check the motor

condition during operation to make sure it works normally.

D. Support Insulator Heater
All support insulator heaters were observed to be in tolerable condition based on
resistance test gathered. All support insulator heaters were found in physically normal

condition.

Picture 90 : Support insulator heater Picture 91 : Support insulator heater
resistance testing resistance testing
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Table 4: Support Insulator Heater Resistance Testing Results Record Table

Support Insulator Heater Resistance test (Q) Remarks
number
1-1 151.8 OK
1-2 155.5 OK
1-3 152.5 OK
1-4 162.7 OK
2-1 153.8 OK
2-2 153.9 OK
2-3 160.4 OK
2-4 154.2 OK
3-1 152.5 OK
3-2 156.8 OK
3-3 160.4 OK
3-4 154.3 OK
Recommendation:

No immediate action is needed to be done at this time. Always check the support

insulator heater condition during operation to make sure that it works normally.
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E. Hopper Heater Resistance Testing

All hopper heaters were observed to be in tolerable condition based on resistance
test gathered. Monitor heater 1 and 11 in hopper during operation because of low
resistance value to prevent the problem with the stick dust coating at hopper casing.

Picture 92 : Hopper heater resistance testing Picture 93 : Normal resistance value

Table 5. Hopper Heater Resistance Test Result

Hopper no. 1 Resistance test (Q) Hopper no. 2 Resistance test (Q)
1 301 1 302
2 302 2 304
3 313 3 303
4 322 4 302
5 321 5 302
6 331 6 305
7 328 7 301
8 329 8 304
9 336 9 306
10 323 10 304
11 290 11 309
12 303 12 312
Hopper no. 3 Resistance test (Q) Hopper no. 4 Resistance test (Q)
1 300 1 149.7
2 303 2 297.0
3 301 3 294.0
4 306 4 293.0
5 305 5 308.0
6 300 6 302.0
7 305 7 305.0
8 307 8 308.0
9 309 9 298.0
10 305 10 308.0
11 303 11 151.8
12 316 12 303.0
Recommendation:

No immediate action is needed to be done at this time. Always check the hopper

heater condition during operation to make sure that it works normally. Hopper heaters in




TAl & CHYUN

TAI & CHYUN ENGINEERING SERVICE [THAILAND) CO, LTD.
Tn noud wgu 1BUTILESY wWosda (Us:ndlng) S1a

hopper no. 4 which have low resistance should be monitored and re-checked again in next

shutdown.

V. MAINTENANCE ACTIVITY

A. Collecting Electrode Replacement in Field 2

Collecting Electrode Preparation

CE box was reinforced by using C-channel and angle bar to make sure that the
CE will not be damage during lifting to vertical position. After lifting and moving to the

position, C-Channel was used to weld the CE box to the ESP structure.

Picture 94 : Reinforcing CE box Picture 95 : Preparing CE box for vertical

Picture 96 : Lifting CE box to vertical
position weld the base
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Old Collecting Electrode Dismantling

Cable tray and TR set were dismantled before cutting the cold roof. Cold roof was
dismantled and insulation was taken out and keep for reuse in this replacement. Hot roof
was cut into four (4) pieces and lifted to the ground. Old CE was dismantled and cut to

put on the ground.

Picture 102 : Cut hot roof and lifted to the Picture 103 : Hot roof was dismantled
ground floor
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Picture 104 : Dismantled old CE and cut on Picture 105 : All CEs were dismantled
the ground

Collecting Electrode Installation

CEs were installed by using crane lifting one by one, and interlock was installed
onto back CE before inserting to ESP. After finished CE installation, the alignment check
was done on the top and bottom of the CE. Reinstalled hot roof and applied PT test to
make sure no air-in leakage to the ESP. The result of PT test was no leakage at all the
welding lines. Old insulation was reused to reinstall back on the hot roof. Cold roof was
full welded and repainted. TR set reinstallation TR set and reconnection all the cables

were conducted as the last step.

o . I,
Picture 106 : Installing CE

I;icture 107 : Welding on CE interlock
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Picture 112 : Gap measurement between CE- I;{ctlufe 113 : Reinstalled hot roof

Picture 114 : PT test‘ o Picture 115 : Reinstalled cold roof
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Picture 116 : Reinstalled cable tray

-

Picture 119 : Normal resistance value
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Table 6. CE installation check sheet

CPalignment Gap between the Gap between rapping bar to

(the distance center of anvil to the |the base (40 mm) Up &

between center |center of rapping shaft|Down
CE INSTALLATION 1st CPto the (306 mm)£10mm

center of shaft

672 mm) £10mm

Upstream Downstream

Rowl 676 309 42 42
Row2 675 308 42 42
Row3 676 309 42 42
Rowd 674 310 43 43
Row5 675 310 43 43
Rowb 675 309 44 44
Row7 674 308 45 45
Rows 675 307 43 43
Row?9 676 308 42 42
Rowl0 677 309 43 43
Rowll 675 308 40 40
Rowl2 676 311 41 41
Row13 674 309 42 42
Rowl4 675 309 43 43
Rowl5 674 307 43 43
Rowl6 675 306 42 42
Rowl7 674 310 43 43
Rowl8 675 309 42 42
Row19 675 308 42 42
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Gap between the center of CP to the center of DE (200 mm )+ 10%mm
UP & Down Stream
CE INSTALLATION
Level 1 Level 2
Upstream Downstream Upstream Downstream

Row1l 195/205 205/195 190/210 210/190
Row?2 195/205 205/195 190/210 210/190
Row3 195/205 205/195 190/210 210/190
Row4 195/205 205/195 190/210 210/190
Row5 190/210 210/190 190/210 210/190
Row6 195/205 205/195 190/210 210/190
Row?7 195/205 205/195 190/210 210/190
Row8 195/205 205/195 195/205 205/195
Row9 195/205 205/195 195/205 205/195
Row10 190/210 210/190 195/205 205/195
Row11l 195/205 205/195 195/205 205/195
Row12 195/205 205/195 195/205 205/195
Row13 195/205 205/195 195/205 205/195
Row14 195/205 205/195 195/205 205/195
Row15 195/205 205/195 195/205 205/195
Row16 190/210 210/190 195/205 205/195
Row17 195/205 205/195 190/210 210/190
Row18 195/205 205/195 190/210 210/190
Row19 195/205 205/195 190/210 210/190

Check if all the CE interlock CE upper part : CE straightness Others (severe

interlock connected |(missing, displaced, |Hung Properly (deformation) (VT) |corossion, crack,

other abnormality) lack of parts) VT

CE INSTALLATION VT. 1 pcs per Ces
Row1l OK OK OK OK OK
Row2 OK OK OK OK OK
Row3 OK OK OK OK OK
Row4 OK OK OK OK OK
Row5 OK OK OK OK OK
Row6 OK OK OK OK OK
Row?7 OK OK OK OK OK
Row8 OK OK OK OK OK
Row9 OK OK OK OK OK
Row10 OK OK OK OK OK
Row11l OK OK OK OK OK
Row12 OK OK OK OK OK
Row13 OK OK OK OK OK
Row14 OK OK OK OK OK
Row15 OK OK OK OK OK
Row16 OK OK OK OK OK
Row17 OK OK OK OK OK
Row18 OK OK OK OK OK
Row19 OK OK OK OK OK
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B. Collecting Electrode Rapping Maintenance
Nine (9) sets of CE anvils were replaced in field 2 and field 3. Six (6) sets of CE

hammer bolt and nut were replaced in field 1.

Picture 120: Repulaced CE hammer bolt/nut Picture 121 : Replaced CE anvil

C. Discharge Electrode Rapping Maintenance
There were five (5) sets of worn-out DE horizontal bearing that were replaced

during this outage. Five (5) sets of loose DE hammer clamp bolt/nut were also replaced.

Picture 122 : Replaced DE horizontal bearing Plcture 123 Replaced DE hammer clamp
bolt/nut
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D. Support Insulator replacement

There was one (1) set of cracked support insulator replaced during this outage.

Picture 124 : Lifting support insulator to the Picture 125 : Replaced support insulator
roof

E. Support Insulator cleaning

All support insulators were cleaned.

Pictre 127 : Cleaned support insulator
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VI. No-Load Test

No-load test was done to ESP system after maintenance activities. This is to gather

information and come up with VI curve. All fields could reach to the maximum, which

illustrated below.

Picture 129 : VI Curve Field 2

Picture 130 : VI Curve Field 3
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VII. SUMMARY
Some problems which could affect ESP performance were found during the
inspection and maintenance in Boiler ESP, AT Biopower. All the recommendations and
corrective actions conducted during this maintenance outage have been explained in this
report. The finding during inspection are as follow:
Outlet nozzle area
e Dust built up on GD screen
Recommendation: Manual cleaning of GD screen on both sides is
recommended to prevent dust blocking on GD screen. To prevent the dust
accumulation on outlet GD screen is to maintain the field performance must be
good so the dust load would not go to outlet GD screen.
Support insulator & Protection Conduit
e Dust accumulated in all support insulator chambers
e Dust built up on outer and inner surface of all support insulators
e Lead-in insulator has dust build up in all support insulator compartments
e Cracked support insulator at field 3 no. 3
Recommendation: Replace the cracked support insulator to prevent it broken to
cause another serious problem to DE frame and suspension system. The possible
cause of crack support insulator in this project are from spark on dusty insulator
surface. Accumulated dust can occur easily by moisture or dust flow from inside
ESP to support insulator chamber. To prevent dust mixing up with moisture and
causing electrical leakage during operation, inner and outer surfaces of support
insulator should be cleaned, including the support insulator chamber. The purge
air heater can be considered for installation in support insulator chamber to
pressurize the chamber and decrease dust flowing into support insulator chamber.

Ensure the ring heater is working.
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Collecting Electrode Rapping System

Loose CE anvil bolt in field 1 and 2

Worn out CE anvil in field 2

Slightly worn off CE bearing in field 1

Loose CE hammer clamp bolt/nut in field 1

Recommendation: Loose bolt/nut of hammer need to be repaired to prevent the
misalignment of hammer and anvils which may cause low impact to the rapping
system. Replacement of worn off anvil, bearing and shaft can be considered in

next outage.

Discharge Electrode rapping System

Worn out horizontal bearing in field 1 and 3

Slightly worn-off vertical bearing in field 2 and 3

Dust coating on surface for all rapping insulators

Recommendation: No need for replacing hammer, anvil, shaft and horizontal
pinwheels. Horizontal pinwheel was in good condition but it should be aligned
together with vertical pinwheel by adjusting the gap between both pinwheels.
Rapping insulator surface need to be cleaned in every shutdown by using alcohol
base cleaner and dry cloth. It is recommended to replace worn out horizontal
bearing to prevent damage on the shaft. Condition checking and gap measurement
need to be done in every shutdown to evaluate condition for the maintenance

preparation.
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Transformer Rectifier Set
e Oil leakage at TR set field 2

e Deteriorated gasket at TR set duct access door
Recommendation: Should clean all lead-in insulators in the support insulator
compartment and HV compartment to prevent sparking on lead-in insulator
surface when dust mixes with moisture. It is recommended to replace rubber
gasket to prevent corrosion inside HV compartment, remove the rust and re-paint
HV compartment for following up if there is further leakage in the compartment.
The purge air heater can be considered for installation in purge air system to
pressurize and decrease dust flowing into lead-in insulator. It is recommended to
do insulation test again in next outage for confirm condition of all T/R sets due to

phase HV — +VE (-) of T/R set field 2 have low value compared to other field.

The corrective action which done in this maintenance as below:

Collecting Electrode
e Replace CE in field 2 (100 pcs)
Collecting Electrode Rapping System
e Replace CE anvils in field 2 (9 pcs)
e Replace bolt and nut for CE hammer in field 1 (6 sets)

Discharge Electrode Rapping System
e Replace DE horizontal bearing in field 2 (5 pcs)
e Replace bolt and nut of DE hammer clamp in field 2 (5 sets)

Support insulator
e Replace support insulator (1 pc)

e Cleaning all support insulator (12 pcs)
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VIII. 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

Description Quantity Remark
Silicone Access doors gasket 1 roll For spare and replacement
Support insulator 2 pcs For spares
CE anvil 15 sets For spares and replacement
Small pinwheels 2 sets For spares
Rapping insulator 3 pcs For spares
DE rapping shaft Bearing 6 sets For spares
(vertical)
DE rapping shaft Bearing 15 sets For spares and replacement
(horizontal)
DE hammer with bolt and nut 18 sets For spares
CE rapping shaft Bearing 4 sets For spares and replacement
CE anvil with bolt and nut 20 sets For spares and replacement
GD bearing 4 sets For spares and replacement
GD hammer 4 sets For spares and replacement
Hopper heater 1 set For replacement

Tai & Chyun would like to thank you for acquiring our services and please feel

free to contact us any electrostatic precipitator concerns.




TAl & CHYUN

TAI & CHYUN ENGINEERING SERVICE [THAILAND) CO, LTD.
Tn noud wgu 1BUTILESY wWosda (Us:ndlng) S1a

IX. CELL CHART

CELL CHART OF FIELD 1

- Gas Flow

CE CE. CE. DE DE Legend:
Row 5 4 3 2 1 DE Rap. Anvil Rap. Rap. : Collecting Electrode
20] [ [ [ [ | H20  A20
000 000 000 000 00O 19 B4 [ 4 collectingElectrode slightly bent
19] I \ [ [ | H19 A9 B4 B4
000 000 00O 00O OO0 O 18 PW  PW A : R:ppingbarbent no. x
18] [ \ [ [ | H18 A18  H17 H17
000 000 00O 00O OO0 O 17 : CEinterlock detached
17| | ‘ | | | H17 A17 H16 H16
000 00ODO 000 0OOO O0OO 16 B3 B ot
16 [ [ [ [ | H16 Al6  H15 HIS
000 000 000 000 00O 15 E:DetachedCEhook
15] | \ \ [ | H15 A15  H14 H14
000 0OOO 0O0OO 0OOO OOO 14 o : Discharge Electrode
14] [ I [ [ | H14 A14  H13  H13
000 00OO 000 00O 00O 13 B3 B3 b-1 : Bent DE (1st layer)
13] [ \ [ | | H13  A13  H12  H12
0O00O 0OO0OO OOO OOO OOO0O 12 b-2 : Bent DE (2nd layer)
12| [ I [ [ | H12 A12  H11  H11
0O 00O 0O0OO OOO OOO OOO 11 d-1 : Detached DE (1st layer)
11] [ I [ | | H11 A1l H10 H10
0O 00O OOO OOO OOO OOO 10 B3 d-2 : Detached DE (2nd layer)
10] [ \ [ | | HI0 A0 H9  H9
0O 00O 0O0OO OOO OOO OOO 9 s-1 : Slack DE (1st layer)
9] [ I | [ | H9 A9  H8  H8
OO0 0O0O0OO OOO OOO OOO 8 m-1 : Missing DE (1st layer)
8] [ I [ [ | H8 A3 H7  H7
000 00O 0OOO OOO OOGO 7 B2 B2 Hx : Hammer no. x
7] [ I [ | | H7 A7 H6 He
0O 00O 00O OOO OOO OOO 6 Hx : Loosed hammer no. x
6| [ \ | [ | H6 A6 H5 H5
0O 00O 0O0OO OOO OOO OOO 5 B2 Hx :  Missalignment hammer
5] [ \ | [ | H5 A5 H4  Ha
O 00O 0OOO OOO OOO OOO 4 Bx : Bearingno.x
4 [ \ | [ | H& A4 W3 H3
O 00 00O OOO OOO OOO 3 Bx : Bearing worn
3] [ \ | [ | H3 A3 H2  H2
0O 00O 0OOO OOO OOO OOO 2 B1 B1 Cx : Coupling no. x
2| [ [ [ [ | H2 A2 H1  HL
0O 00O 0O00OO OOO OOO OOO 1 B1 Cx : Coupling broken
1] [ [ \ [ | HL AL
Ax : Anvil no. x
Ax : Loose anvil
_ : Missing anvil
PW : Pinwheel

WERWEIEPYE] © Manhole & access door no. x
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CELL CHART OF FIELD 2

- Gas Flow

CE.  CE. DE DE CE Legend:
Rap. Anvil Rap. Rap. Row 5 4 3 2 1 DE : Collecting Electrode
H20  A20 20| [ [ [ [ |
B4 0O0O0O 0OOO OOO OOO OOO 19 : Collecting Electrode slightly bent
H19 A9 B4 B4 19] I [ [ I |
PW  PW 000 000 00O 00O O0OO 18 A : r-roingbar bentno. x
HI8 Al8 H17 H17 18| | [ [ [ |
000 00O 00O 00O OO0 17 : CEinterlock detached
H17 Al7 H16 H16 17| | ‘ | ‘ |
B3 000 00O 00ODO 00O 00O 16 B ot
H16 Al6 H15 H15 16| [ [ [ [ |
000 000 000 00O 00O 15 l_:I:DetachedCEhook
HIS A5 H14 H14 15| I \ \ |
000 00O 0O0OO OOO OOO 14 o : Discharge Electrode
H14 A4 HI3  H13 14] I [ [ | |
B3 B3 000 000 0OOO 00O 0O O 13 b-1 : Bent DE (1st layer)
HI3 A3 HI2 HI2 13| [ [ [ [ |
000 00O 00ODO 000 00O 12 b-2 : Bent DE (2nd layer)
H12 A12  H11 H11 12| I [ [ [ |
OO0 0O0OO OOO OOO OOO 11 d-1 : Detached DE (1st layer)
HI1 A1l H10 H10 11] I \ [ \ |
B3 0O 00O 0O0OO OOO OOO OOO 10 d-2 : Detached DE (2nd layer)
HI0 A10  H9  H9 10] | [ I [ |
OO0 0O00OO 0OOO OOO OOO 9 s-1 : Slack DE (1st layer)
H9 A9 H8 H8 9| I [ [ I |
O 00O OO0 OOO OO0OO0O OOO 8 m-1 : Missing DE (1st layer)
H8 A8 H7  H7 8] [ I [ [ |
B2 B2 000 00O 0ODO 000 000 7 Hx : Hammer no. x
H7 A7 H6 He 7 I [ [ | |
OO0 0OO0OO OOO OOO OOO 6 Hx : Loosed hammer no. x
H6 A6 H5 HS 6| [ [ [ [ |
B2 0O 00 0O0OO OOO OOO OOO 5 Hx : Missalignment hammer
HS A5  HA  Ha4 5] I [ [ [ |
OO0 OO0 OOO OOO OOO 4 Bx : Bearing no.x
H& A4 H3  H3 4 | \ [ \ |
OO0 0O0O0OO OOO OOO OOO 3 Bx : Bearing worn
H3 A3 H2  H2 3] | [ I [ |
Bl B1 OO0 0O0O0OO OOO OOO OOO 2 Cx : Coupling no. x
H2 A2 HL  H1 2] [ [ [ | |
B1 000 000 0OOO 00O 00O 1 ox : Coupling broken
HL AL 1] | [ [ [ |
Ax : Anvil no. x
Ax : Loose anvil
_ : Missing anvil
PW : Pinwheel

WERGEIEPES] © Manhole & access door no. x
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CE.

Anvil

A20

A19

A18

Al17

Al6

A15

Al4

A13

Al12

All

A10

A9

A8

A7

A6

A5

A4

A3

A2

Al

DE
Rap.

B4
PW
H17
H16
H15

H14

H13
B3
H12
H11
H10
H9

H8

H7
B2
H6

H5
H4
H3
H2

Bl
H1

DE
Rap.

B4
PW
H17
H16
H15

H14

H13
B3
H12
H11
H10
H9

H8

H7
B2
H6

H5
H4
H3
H2

Bl
H1

CELL CHART OF FIELD 3

- Gas Flow

CE Legend:
Row 5 4 3 2 1 [bE
20| [ [ | [ |
000 000 000 00O 00O 19
19| | \ [ \ |
000 000 00O 00O 0OO 18
18] | \ | ‘ |
000 000 00O 00O OO0 17
17| | \ | \ |
000 000 00O 00O O0OO 16 ]
16| [ \ [ [ |
000 000 00O 000 00O 15 E
15| [ \ | [ |
000 000 000 000 00O 14 o
14| [ [ [ [ |
000 000 00O 00O 00O 13 b-1
13| | \ [ [ |
000 000 000 00O 00O 12 b-2
12 [ [ [ [ |
000 000 00DO 000 000 11 d-1
1] [ [ [ [ |
000 000 00O 00O 00O 10 d-2
10| [ \ | [ |
000 000 00ODO 00O 00O 9 s-1
9 | \ [ [ |
000 000 000 00O 00O 8 m-1
8 | \ | \ |
000 000 00O 000 000 7 Hx
7| | \ [ \ |
000 000 00O 00O 00O 6 Hx
6 [ [ [ [ |
000 000 00O 00O 00O 5 Hx
5] [ \ | [ |
000 000 00ODO0 00O 00O 4 Bx
4 | \ [ \ |
000 000 000 00O 00O 3 Bx
3 | \ | \ |
000 000 000 000 00O 2 Cx
2 [ [ [ [ |
000 000 00O 00O 00O 1 Cx
1] | \ [ [ |
Ax
Ax
PW

: Collecting Electrode
: Collecting Electrode bent
: Rapping bar bent no. x

: CEinterlock detached

: TornCE

: Detached CE hook

: Discharge Electrode
: Bent DE (1st layer)

: Bent DE (2nd layer)

: Detached DE (1st layer)
: Detached DE (2nd layer)
: Slack DE (1st layer)

: Missing DE (1st layer)

: Hammer no. x

: Detached hammer no. x

Missalignment hammer

: Bearingno.x

Bearing worn

: Coupling no. x
: Coupling broken
: Anvil no. x

: Anvil worn

: Pinwheel

Manhole xx |8

Manhole & access door no. x
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X. OPERATING PARAMETER

Here we are referring to the recording operating parameters before and after
renewing the internal parts as mentioned in this report. Initially the two electrodes
alignment was corrected and checked. The electrical fields were then able to charge until
the maximum rating of T/R set (700 mA, 70 kV). This is initial feedback to ensure

correction of installation. Here are some records of ESP readings during operation.

Date Feed Field 1 Field 2 Field 3
Ton/hour | kV | mA | SPM | kV | mA | SPM | kV | mA | SPM
25 Sep 2023 n/a 44 | 74 0 28 31 7 31 | 289 2

4 Jul 2023 n/a 30 4 2 43 36 0 43 | 35 0

T&C has noticed that the 2™ field shows different operating data (25 Sept)
compared to the before shutdown (4 July). As known that, the ESP reading is also
impacted by operating condition; however T&C will keep investigating and fine tune
which aim to regain the reading as previous or better. We will dispatch engineers at next
shutdown to find the root cause, provide solution, and correct if we found this is from

mechanical of ESP issue.

Next, the investigation and up-coming activity will be submitted to ATB
separately under “Troubleshooting Report”. As informed by ATB, there will be a small
shutdown in January when T&C can conduct troubleshooting and issue a report to ATB

respectively.

Note: Record on 25 September is from our engineer team visiting the ATB and
collecting information including fine tune the rapping setting parameter with engineer

team of ATB.
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XI. Incident during onsite job

On 24 of August, 2023 at around 15:50 hours. The weight ball was accidently
dropped from mobile crane. There was no one injured but the pavement got damaged.
After investigation from crane driver, the boom of the crane was stuck then crane driver
decided to use sling of the crane connected with crane leg and used it to pull the boom
back to the position but he pulled to much then the sling and hook were overloaded and
dropped to ground. From this accident there was no effect to the ESP newly supplied parts

because it happened after finished installation.

XII. Minute of meeting

Before shutdown

- It would be the rainy season. ATB was worried that if it rained it would affect
our work and cause delays. ATB could not postpone the start up, so the ATB
wanted us to prepare a plan for this emergency. The main equipment that the
ATB wants us to prepare is tarpaulin because the factory will not provide it. If
we find raining problems, then we cannot work. We need to increase working
overtime.

- For the problem that the ATB finds with the hammer at field 2 (the motor works
but the hammer doesn't work because the nut is loose), ATB solved the initial
problem and made it able to operate until shutdown. ATB wants Tai&Chyun to
check if the CE/DE field 1, 3 condition is still ok or not, can remove dust well or
not. ATB asked Tai&Chyun to check the CE/DE condition to see if the
performance was OK according to its criteria. If the condition is not good. If not
good, ATB will begin to plan improvements to reach 100% efficiency

Rish of work
- Crane (If there is raining problems. We must have contingency plans.)
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Confine space (The contractor must know the scope of work)

Abstain from drinking

Hazardous electrical work) must notify the user for hazardous areas(

Equipment must be inspected by an inspector A.T.Biopower

Control manpower (The engineers must supervise contractors in the work rules.)
Raining (need to prepare protective equipment for this emergency)

Assign a person in charge of crane

The CE that customers buy from us must not rust. when he brings to install

For testing, please provide details for EE, ME testing.

Let us prepare enough equipment. And if you want to use more equipment from

A.T.Biopower, please collect the parts list and notify only 1 round.
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Working schedule and daily meeting update

Date Manpower Daily activities Minute of meeting

17 Aug 2023 | Tai&Chyun (1 person) 8.00-17.00 Explain the daily
Engineer 1 - Mobilization activity no problem
Contractor (16 people) - Prepare CE crate during working and
Foreman : 1 . customer acknowledge

- CE reinforcement

Welder : 3
Skilled : 6
Helper : 2
Electrician : 4

18 Aug 2023 | Tai&Chyun (1 person) 8.00-17.00 Explain the daily
Engineer 1 - Reinforce CE crate | activity no problem
Contractor (15 people) " Dismantle T/R during working and
Foreman : 1 customer acknowledge
Welder : 3 - Inspection
18{1:11;2? :: ‘; - Dismantle cold roof
Electrician : 4
Crane 50 tons driver : 1

19 Aug 2023 | Tai&Chyun (1 person) 8.00-19.00 Explain the daily
Engineer 1 - Dismantle hot roof activity no problem
Contractor (19 people) - Inspection during working and
Foreman : 1 - Cleaning inside customer acknowledge
Welder : 3 - Maintenance inside
Skilled : 8 - Dismantle CE
Helper : 2 (progress: 15 %)
Electrician : 4
Crane 50 tons driver : 1

20 Aug 2023 | Tai&Chyun (1 person) 8.00-17.00 Activity : Dismantle CE
Engineer 1 - Dismantle CE Delay day : 0.5 day
Contractor (19 people) (progress: 82 %) Cause : Hard to lift CE
Foreman : 1 - Maintenance inside | Because of strong wind
Welder : 3 Recovery measure :
Skilled : 8 Do the OT tomorrow
Helper : 2
Electrician : 4

Crane 50 tons driver : 1
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21 Aug 2023 | Tai&Chyun (1 person) 8.00-17.00 Activity : Dismantle CE
Engineer : 1 - Dismantle CE Delay day : 0.5 day
Contractor (17 people) (progress: 100 %) Cause : Hard to lift CE
Foreman : 1 - Install CE Because of strong wind
Welder : 3 (progress: 25 %) Recovery measure :
Skilled : 6 Do the OT tomorrow
Helper : 2
Electrician : 4
Crane 50 tons driver : 1

22 Aug 2023 | Tai&Chyun (1 person) 8.00-17.00 Explain the daily
Engineer 1 - Install CE activity no problem
Contractor (17 people) (progress: 75 %) during working and
Foreman : 1 - Clearing old CE customer acknowledge
Welder : 3 Junk from working
Skilled : 6 area
Helper : 2
Electrician : 4
Crane 50 tons driver : 1

23 Aug 2023 | Tai&Chyun (1 person) 8.00-17.00 Explain the daily
Engineer 1 - Install CE activity no problem
Contractor (17 people) (progress: 100 %) during working and
Foreman : 1 - Replace support customer acknowledge
Welder : 3 insulator
Skilled : 6 - Maintenance inside
Helper : 2 - inspection in control
Electrician : 4 room
Crane 50 tons driver : 1 - Install hot roof

24 Aug 2023 | Tai&Chyun (1 person) 8.00-17.00 Incident about crane
Engineer 1 - Install CE rapping hook drop happen at
Contractor (17 people) bar 16:00 on this day.
Foreman : 1 - Install cold roof Discussed about the
Welder : 3 - Re-install cable tray | damage of man and
Skilled : 6 - Adjust DE frame equipment. There is no
Helper : 2 alignment damage to the
Electrician : 4 equipment and man.
Crane 50 tons driver : 1

25 Aug 2023 | Tai&Chyun (1 person) 8.00-17.00 Explain the daily

Engineer 1
Contractor (17 people)
Foreman : 1
Welder : 3
Skilled : 6
Helper : 2
Electrician : 4

Crane 50 tons driver : 1

- Install cable and
T/R set

- Painting T/R set
chamber

- Rapping test

- No load test

activity no problem
during working and
customer acknowledge
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After shutdown

Timeline of high spark in field 2 problem

- We did a no load test in the first period. The VI-curve failed for field 2-3 (90%)
because the heater was not on. It may cause moisture in the support insulator. After the
heater was on, Secondary current could reach to 100%.

- When the customer checked the operation of the heater and rapping, he found that the
heater was

broken and so he replaced it.

- Field 2 =2 pcs

- Field 3 =2 pcs

- On September 1, after ESP started up, it was found high spark at field 2.

- On September 2, after they turn on rapping, the spark of field 2 still high as before.
The customer sets the hammer's operating value to be more frequent.

At Voltage limit 65%, there was black smoke some time and had high spark, so the
customer adjusted

the voltage limit to 42%, no spark, no high emission.

- On September 6 there was a loud noise from the rapping insulator, but the customer
confirmed that it was not the cause of the problem for the field 2 high spark.

- On September 14, the customer did the open circuit and the result show maximum of
kV and no

current show.

- The customer assumed that there would be some unburn carbon that came out from the
process and stuck in the ESP (it usually happened at field 1) and customer assumed that
there would be unburn that stuck in the spiral DE position.

ESP operating data
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C30V42
Field 2

Field 1
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Possibilities

1. Detach of internal parts

2. Dust build up on internal parts

3. Thermal expansion causing close clearance

Investigation onsite

1. Collect the operating data.

kv mA Spm Apm
Field 1 44 82 0 0
Field 2 28 26 6 0
Field 3 32 211 4 0

2. Increase kV mA and observe spark
Increase voltage limit from 42% to 49% the spark increase to 20 and try
to increase voltage limit until 51% the spark increase to 30.
3. V-l Curve
Voltage can reach only 28 kV at current 28 mA
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Find the source of spark
After increase the parameter the spark occur in the GDU around 30 spm but
could not hear any spark from outside access door and T/R set casing.

Confirm CE-DE rapping system
All of Rapping system are working properly

Check GVC parameter
All parameters are same as commissioning parameter.

Conclusion

Tai&Chyun will go again when ATB has shutdown to clarify the spark by doing
no-load test and open manhole to see the spark occurrence

ATB inform Tai&Chyun about the black smoke from the stack during the
rapping from field 3 and Tai&Chyun suggest to adjust the rapping refer to the
user manual as in photo.




TAI & 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.

S - Cavite Office International Technical

WTOE N?ésg?ec 1, Nei Hu Rd, Bangkok Office Malaysia ; +60-17-757-8328
aipel , Taiwan TEL: +66-2-576-1061 Vietham : +84-90-773-2906

TEL:+886-2-8752-5119 _ s :
FAX:+886-2-8752-5120 Surabaya Office Email: info@taichyun.com.tw

TEL: +62-31-9990-0551 Website: https://www.taichyun.com.tw/
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Work order No. 118344

Department Issue:  MNT-M Department Act  : MNT-M

Equipment Name : Belt conveyor No.1 Tag: CON-1204 Route :
Job Type : BRKD System

Problem Code : 110PMPG Priority  : 02 (Normal) PM Code :

Problem  : PM Belt conveyor Unit A

Comment : Check sheet all
PM Belt conveyor Unit A

PM Belt Hopper Unit A
PM Belt conveyor Unit B
PM Belt Hopper Unit B
Requestor by : WITTAWAT Date reported : 25-n.m.-2566 00:00
Approved by Start Date : 25-n.n.-2566 End Date : 25-n.»n.-2566
Document : |
T
Recommend :
Route : Tag Equipment Name

Activity Trade Assign to Start date

Actual working Hrs.
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A.T. Biopower Co.,Ltd.,

Work order No. : 118648

Department Issue :  MNT-M

Department Act

: MNT-M

Work Order

Equipment Name : Belt conveyor No.1
Job Type : BRKD
Problem Code : 110PMPG

Problem : PM Belt conveyor Unit A

Comment : Check sheet all
PM Belt conveyor Unit A
PM Belt Hopper Unit A
PM Belt conveyor Unit B
PM Belt Hopper Unit B
Requestor by : POP

Approved by

Tag: CON-1204
System
Priority  : 02 (Normal)

Date reported : 08-d.7.-2566 00:00

Start Date : 08-d.m.-2566

Route :

PM Code

End Date : 08-4.m.-2566

Document : ,
Maintenance
Recommend :
Route : Tag Equipment Name
Activity :
Activity Trade Assign to Start date Actual working Hrs.
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A.T. Biopower Co.,Ltd.,

Work order No. : 119375

Department Issue :  MNT-M

Work Order

Department Act  : MNT-M

Equipment Name : Belt conveyor No.1
Job Type : BRKD

Problem Code 110PMPG

Problem  : PM Belt conveyor Unit A
Comment : Check sheet all

PM Belt conveyor Unit A
PM Belt Hopper Unit A
PM Belt conveyor Unit B
PM Belt Hopper Unit B
Requestor by : KAMPON

Approved by

Tag: CON-1204
System
Priority  : 02 (Normal)

Date reported : 05-n.u.-2566 00:00

Route :

PM Code

Start Date  : 05-n.u.-2566 End Date : 05-n.u.-2566
Document : ,
Maintenance
Recommend :
Route : Tag Equipment Name
Activity _
Activity Trade Assign to Start date Actual working Hrs.
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A.T. Biopower Co.,Ltd.,

Work order No.

Department Issue

: 120488
© MNT-M

Work Order

Department Act  : MNT-M

Eguipment Name :

Job Type
Problem Code

Belt conveyor No.1
BRKD

110PMPG

Problem : PM Belt conveyor Unit A

Comment : Chesk sheet all
PM Belt conveyor Unit A
PM Belt Hopper Unit A
PM Belt conveyor Unit B
PM Belt Hopper Unit B

Requestor by : NARONG
Approved by

Tag: CON-1204
System
Priority  : 02 (Normal)

Date reported : 30-m.m.-2566 00:00
Start Date : 31-n.A.-2566

Route :

PM Code :

End Date : 31-0.7.-2566

Document : ,
Maintenance
Recommend :
Route : Tag Equipment Name
= T Activity
Activity Trade Assign to Start date Actual working Hrs.
1 TECH 11/07/2023



HP
Rectangle


|
[mnRugwdoo . |

S,

Work order No.  : 120796
Department Issue :  MNT-M

Department Act  : MNT-M

Equipment Name : Belt conveyor No.1
Job Type : BRKD

Problem Code : 110PMPG

Problem : PM Belt conveyor Unit A

Comment : Chesk sheet all
PM Belt conveyor Unit A
PM Belt Hopper Unit A
PM Belt conveyor Unit B
PM Belt Hopper Unit B

Requestor by : KAMPON

Approved by
Document :

Recommend :

Tag : CON-1204 Route :
System
Priority  : 02 (Normal) PM Code :

Date reported : 14-w.u.-2566 00:00
Start Date @ 14-W.0.-2566 End Date : 14-w.u.-2566

Route : Tag Equipment Name
Activity Trade Assign to Start date Actual working Hrs.
1 TECH 11/07/2023
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Work order No.

Department Issue :

1 121592

MNT-M

Department Act  : MNT-M

Equipment Name

Job Type

Problem Code

Problem
Comment

Requestor by

. Belt conveyor No.1

BRKD
110PMPG

: PM Belt conveyor Unit A

: Chesk sheet all
PM Belt conveyor Unit A
PM Belt Hopper Unit A
PM Belt conveyor Unit B
PM Belt Hopper Unit B

Approved by
Document :

-3t
Recommend :

: POP

Tag: CON-1204 Route :
System
Priority  : 02 (Normal) PM Code :

Date reported : 26-5.m.-2566 00:00
Start Date : 26-5.A.-2566 End Date : 26-5.7.-2566

Route : Tag Equipment Name
Activity Trade Assign to Start date Actual working Hrs,
1 TECH

11/07/2023
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2. UszamsuwWaLd89UnNWIag (Sensorinural hearing loss)

ad

ANNRAUNATNLARAWL KAWL (cochlea) nianUszansuWaLdes (acoustic nerve)
97119

g1dn1sgLRegesUszaInEaINNIF09a19 waztUniaa1win LHeswAvzAININNINUNG |
Heesunanluniduwidesgs 9 szWadeyalsaniioadlunadsunazazlimsadnlasyaioogln
29u8 AnHa1N19 e vsRUUUIWARKIINGEIE LRIz IRgaIn19UIny nIeliza wradlng
08NINAATIINTSLABUNUNTSF LR Iwd19AIND G
HILHE

adazansuiaLaesunwanaLanLhe
- ﬂ%‘zmmuﬁmamunwsmmﬂsn
-
- YszaMTUNSLELIUNWIDIANLEEIAY (noise induced hearing loss)



1 L ]
2. aURTIYIINALIAG (51)

Usgmnﬂaamsgzmﬁﬂmﬂﬂ?u

3. NM133UNWBFIIUNNIDIBUURAN (Mixed hearing loss)

Wwnziiiaananaiauni lwszuunisnidessinnuuseaimsunadesunwiag
wulnlsandaaafinisnudwwan 2unas uazdwlusanns tdun lsagiivuwiniiass laa
AnUuduudennszanlnan

4. ANaUNANI936 (Functional or Psychological hearing loss)

5. AIINUANIDINANDIFIUNATS (Central Hearing Impairment)

NI LHETN1TDSULALUaRINNAN18 1A F9lNEIN1T0LNIAAINTNAN8209LE 89N L 6T
81 12 lsALdwAan lwdnaiuanyin lvangn1ssune ldannsaldnisls



..
3. AIINEIAYYBINTITNATIUANTTANINNT5 AT
! 3

qumqtl.szaaﬂ"ﬂaammﬁa

1. LWEILU%?IE]N@W%%']%H']%? I?]Uﬂ']'ﬁVLﬂEI%LﬁEI\‘i‘ZIB\‘lﬂﬂﬁ]?\‘iVIL?I"I

Ugumm%u”lmmmwmammmum 85 iaBluatatinly

9Jdd

2. L‘I/\IE]L‘LI%ﬂ'ﬁﬂ%‘Vﬂ N‘VlNﬂTﬁﬁfULﬂEl ﬂ"lﬁ‘lﬂygl%i%’ﬁﬁ‘dﬁlzl,%ﬁ\llﬂy%

3. L‘I/\IE]G[,%LU%?IE]3;]asl,%ﬂﬂ’i’J’IGLLN%ﬂ’]’ﬁﬂ’JU@N‘ijaﬂﬁ%ﬂ’]’ﬁgmwl,ﬁﬁlﬂ’]’ivtﬂy
Sulgarwusznaunis

4, Lﬁaf?]mmwaf’aa@m'ﬁﬂaﬂﬁ”%ﬂ']'ﬁgfuul,ﬁaﬂﬁ"[m”?m Twaa1w
Usznaunis



i | ]
3. AIINEIANYBINISNATAUANTSANINNT5ATY (Fa)
! 3

lasU19N8895UNISA5IY

‘0‘ Y EL 1 VL Yo VL L [ (Y U
o NN LIANE DI LASUNISNAEIUNISLAEWADWNITS VLA
N1971% B3N8l 6 LABWLSN

3 Y [ d o U o (Y = | =
% NHNIIWLAIN NI WL AL LASUSNNALTeILRagmasn
S2g21287071571197% 8 AN HILE 85 LAZLUALEZAW LU

e’ —~—r,

N
-t



i | .
3. AIINEIANYBINISNATAUANTSANINNT5ATY (Fa)
l

?ng'MfJaaarﬁnmwmsZﬂ?u

1. n1sasiaulagldaalaalay (otoscopy)

WWoldwn1snsiananinaneluaesndunan LaRAWBNA19INHNTS
SNLEULARZ WSO LN

nszANABY




..
3. AIINEIANYBINISNATAUANTSANINNT5ATY (Fa)
! 3

35ﬂ75@15?@ﬂ§45§'ﬂﬂ7Wﬂ7‘52ﬂ9§u

2. A15A5IVANTSAAINNIS AT URAIGLASDI Audiometer

UN196599TR58AUAINALEBIAFR NLA15UN196599d0UAIN190 LA E wiAIIHD

500 1,000 2,000 3,000 4,000 uag 6,000 Hz

NAIDTNHWLABILNANITATINIALAAZ AN NN USHULABUAY Baseline  audiogram

1
[=)

AINNUNNS LA BWANABIULARZANNARAILA 15 IaFuateZwld falnanssanwnlinung 1%

Y]
=] (%4

N19A5IAIBNAFE1DNAFY




! 1]
3. AIINEIANYBINISNATAUANTSANINNT5ATY (Fa)

maa"mmamsnmaaanssnnvwnstm?u

Frequency (Hz)

125 230 S00 730 1000 1500 2000 00 4000 8000 8000 e - o
-9 l No. Test Year RIGHT EAR dB(A) Wanisnadaunisladunyaiuan
0 q S ~
0 ] \ ,%Normal AN > 500 1,000 2,000 3,000 4,000 6.000
" . —
2553 25 25 25 25
E 30 Mid
3 40 W.¢. 2552 25 25 25 25
2 | Moderate
> 50
Y o« lModerately W.A. 2553 25 25 25 25
£ 70 ‘ severe —
= . = , 1435
80 Severe A6 35 dB(A) Tuuinnin -/
80 8 2552 15 dB(A) Aangandanisla
- et gunaud 4,000 Hz
110 S| 2553 ‘ ‘
'315 d‘



4. msmquﬂaan"’ua"’umswmmﬁemm"(?

wann1sUadniauns18g3 1L dgInd

N1SE919LES N HUNIN

o #3519nleuIeaIsIINLNDFUAIN

U
=] o

0 a%’wmaﬁﬁuma”auﬁLaammwiaqﬂmw
o LESNAS19AINIINNEFININIHIdHUDS

0 W”f;umﬁ’ﬂwzd'mqﬂﬂa

=4

e 113UULUREUUSNNFA TN

ot



4. MsAIvANasnuauns1gaIdens (s6a)

wa"’nmmaU@Na”umwmmﬁelm"&

1. mimuaaﬁwéoﬁ%ﬁm
0 PANLUULASEIINSHIaldinAlwladn inalviAndeesd

0] Gli?ﬁ]ﬁE]ULLazﬂ’]?\‘i%Jﬂ‘l&Vl NSV 19T WADILATDIANS LLHSQU ASET

N8B IDLLAND

2. mimuauﬁmam%

1
[=] o wno

0 INHNIZULHITERINNUNUAURIBAULATDIINTNHLHBIF

v
o o/ a

0 RRARNIFRAARTULHY

q @

0 RABIVEIASAULTEILANULASDIININHLTBIA



4. MsAIvANasnuauns1gaIdens (s6a)

wa"’nmmaU@Na”umwmmﬁelm"& (513)

3. NMIAIUANLAEININEIULTEY

v
aoadd % (=]

'Jﬁmzma@34mﬁamwiﬂzi”aiwi%ﬂﬁé’ﬂ%aqﬂﬂﬁfﬁﬁj’uma@mw
UaanieainyAAa %’ioqﬂﬂﬁfﬁﬁ@ﬂﬁifnﬁﬁmqn'rﬂ%'}mmnl;i'mﬁ’uvlﬂ LAY
TadenazvinlviyanafingAnssuaweiflunsdosiuiuiuasAsznay
NaEaENg L2

o gunsninsnInslviaInlanlsdiiininiu
1 1 Y] [~
o danlaaune lauaaluigu

o Lalluguassasianisdasis



5. ms?z?’qUnsm’@?ms:aamwﬂaamn“ﬂahuyﬂﬂa
| 4 ; ]

ﬁ]ﬂN\‘]‘ﬁN’lEﬂ%ﬂ’l’ﬂﬁaﬂﬂ’imﬂmﬂ%a%m'ﬁ’lﬁlﬂ’J%Uﬂﬂa A iaan
's“mmamwmm?nmalmaw °ai\‘1'«i] Naﬂﬂimaa o UssLanme

1. insaun (Ear Muff)

2. figmy  (Ear Plugs)

1]



5. msldaunsaiAnasasarasndediuuana (sa)

-

SALHYINAIMNAR LAHNIN

ASAUY
ganladaue IHsow

Lailuguassasianisaanld
qﬂﬂsfﬁﬁuuuﬁwz

B4 [wnwwazmﬂ Audne
v %‘l{ '»u

L
A

Y

ot

2891/
ANIENE
Tdlalannyduiaues

Tdianlwnsaanldlvnszdus
ANINNIT

wlasnufiasnisldluszezian



http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=3zL251DFL5NXgM&tbnid=AJhJt6m6aNqJTM:&ved=0CAUQjRw&url=http://news.thomasnet.com/fullstory/Ear-Plugs-are-available-with-NRR-rating-of-33-dB-481889&ei=WQEoUqisA4WnrAfW5oHYDA&bvm=bv.51773540,d.bmk&psig=AFQjCNEsIEH_Jtm2rLEr60sDLVT1Hz0veQ&ust=1378439829013570

5. msldaunsaiAnasasarasndediuuana (sa)

@ Earplug Fitting Instructions

Keys to Successiul Hearing Protection with Earplugs

Wowr o ———
Rt VS - -:—- PR aet A gt w hmbwes - Sseml ety

-:',"v bty e pon e Somi Irghite masee dhee se
-t weetee ':wmwr‘-“..“-

5§nﬁmu7dﬁqmy (Ear plugs)

e &

“Dawr 10 e g1t o0 Rerems supaye wye oy

} No-Roll Foars - Muliplelise O  Banded

all

STTANRTIN. |

Ay o, add u | Y
nli]ﬂﬂdmm]umﬁildm 281307 ans . e

(1]

a tg Ju A
Yt ear plugs YN l¥iin

nuTihsestutlisuadanon
sz 30 i
ioiaoa gyl

(nvanlaldiag)

S

PARTINNENTRIRT

- EVEN A g ¥ [
= Taioswnserm A enwrdy
Y {100 ear plugs !171“11“1!313 _— Do's and
g
ia5oi5uus0g | Don'ts of
Howard Leighn*
Earplugs

$seaciad Toea
MENITRT NN
P A S




5. msldaunsaiAnasasarasndediuuana (sa)

ﬁnsaug Ear muffs

v d

Jah
anLdeafinNagelAfnifign
4

danladng

Wldeansulmdne

lanuAsuelavnatgauwm

Y9I
AN WAL WAN LHEZAIN
TNz ua1NIASD
< a I
awau}%qﬂaﬁiﬂLuaaamiﬂ
FnugUnInian

FIAGY




M }aw ﬁ»& }a@ AtlenAronn...



http://www.google.co.th/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjZ266Kg7XVAhVHMI8KHXuEBSIQjRwIBw&url=http://www.mygreencardus.com/prepare-interview-us-citizen/&psig=AFQjCNFnfubT0cEu7C3R9CDfSwlzKWWYVQ&ust=1501642135550070

ANARNUIN V-6

Jeyey13139IAaMuazaauIl s i



L—}/ \‘ a o a & o a
Va4 Usn 1941, lulannines 91in

AR UEWa9a

H s &l
Hauludndia PO 12A-23-21043 82.29/08/2023

¥ o dﬁll a a

F9VIAMUELBIANUNUS ISR

99 1. cmammﬂaqamu,aumuammﬂaasumammmawmﬂiiq"l,w%hwams mmaﬂma‘uw 9 ny 2
drvanelns suneuraygauin Sminidng mmusnumelulselnihseduitusuiagiuinuismun
wmmmaamumnm‘[masawaqmmﬂwaumﬂLsausaﬂagl,auaiﬂﬂmmaxLaamawwmummmalﬂu

1.1 1A1NELIANUTIULAL UL TOUAILAUS I AUATUNSINBITALNAUILTINTNF 1N waIU
wnau (eniiuluvinamiuwnay) Waseanniu

1.2 vihenuagaauinaldaemiududss (fdnduwnau) Tuaa1s ONE DAY STORAGE BUILDING
(ODSB) uawmuuy Service silo Wiaga1anniu

1.3 vharwazernseszusthseulssiinliarenauarliftamde nilwasiiu

1.4 vieuazen (Mdaduunau) Tausiom Filter Bag House

1.5 yhanudzealausiieIn1s Boiler

1.6 ynAuaze1na1A1s Cooling Tower Fausitusaudszauanen

1.7 fdntuiauasluliuisismaunelulsdwih sntuusnasevaszindaduamuduiinvey

v v
Sy o

yosnuaulnedaeamiadunsuiaamuduiaveudinniiusevassiuriisamilsuiisveuams
dmiludh

1.8 ¥euazeaduuLens Boiler yndunasaauiavasanysniinnasiuandiiasenayniudau
ozdonilufiaimnge

1.9 henuazeaduuuvdems Grinder wazvhauarernmeluiuitennsGrinder aaenau
Huunaviimnasndualiazeianniu ATB support teFesdnslunsvudneduinautazaes dnvesdos
iluaimngen

1.10 ¥hewazeraviesyuteives Switch yard, Lube oil, Vosminifu,e1m13 Diesel fire pump
wag Diesel generator

1.11 yihannuazeianegluein1s Steam Turbine

1.12 ¥AuEzeInsesTuIeusnauumda1enas Control room, Office , Store, One day,
ESP Room, ﬁm‘ﬁl’ﬂ

o

o 2. fyratuiimmuasseziaan 4 Weou BudwaTui 1 fusneu wa. 2566 Taudls uil 31
SUAN W.A. 2566

T 3. giyaanasininafuiduiuideuas 70,000.00 v (Fansiuuindaw) LiswmaSyadi
uisIWMBBY 9 wd TneArdredananil nudedesiiogunanl uazTanynuiaildlunisvimiuasenam
il (enifuieiesiiouazgunsalamAusiaiArdedaiion) meovdsandigFuiddvhanuazoiauas
fivhesesunildnsinnunuinazeindsuiesiudiindeesdeiuideiniguimeluiui 20 ves
Founidaluusimndsliazenn fFuinsazdewudluliazenFoudondenou firdudesdeig

fio 4. lumsuFoRnumudyai giudsdestamyaansiiiiunseusiiidueimaedns 4 auves
wifny 6 au weuiaTsausdineiivangan waglasadesiuau 6 au lunisuftanthivharuazenuay

neunindnnuaulaszEudiuRntgsudnmgdesiuse iminnulagseyte dumis uaseazidenduy

96 Moo 2 Tambol Horkai, Amphoes Bang Mun Nak, Pichit 66120

Tel: (662) 056-660378-83 Fax: (662) 056- 660384 E-mail: kanokkarn@atbiopower.co.th
Page 1 of 4




AT

UsE 18. 9. Tulawikas 31nn

9 ﬁs:{dﬁ'lﬁawaaiﬂﬁ;g’,"jﬁwﬂﬁmmLﬁumauﬁau{hpﬁiﬁﬂﬂﬂﬁmwmﬁwau H3uTzAamwiinaulvaiin
maﬂmLﬁumaun'auﬁqvﬁ"]mﬂg’jﬂ’awﬁwﬁmﬂluﬁnmﬁuﬁé’zymmﬂ’uf‘:

fio 5. §Fuiresoadaliminauis 6 auvesfiuiadrunufifandunat 8.00 u. fs 17.00 u. faus
Fudunstisiuaniuavesates 3 auluiuans-fueiiing winwinnuressuitundjiinuliasuduay
v3enUfURnumeiunii 30 wi wazdFuiadilsdaninnuausulinyhoumusuasusunudiseyld
fsuiaBusenliidwindufuamemaiinuriemsradnureswiinaulusasdd

51 wWinuYeEunwiauageaynaueIanu 1 8ns/du Minlku 388.89  un/Au
(70,000/303u) = 2,333.33/6 ({uuAw) = 388.89 (U wiseAw)

5.2 wiinauvesfiuinshmiuazeinvhauaeiiu 30 widl Wndu 4861 vm/au/dalae
(388.89/8 (.41) = 48.61 Vw/Au irwyastalaaiiuviaumeliaadu 1 mils) dalug

18 6. wum'\wuaqwsumammﬂgummuammuq A9 YINULAZLIAUENIUAY
wuresuiiuuuinedyaimnadstuasdesufoimussdouigidudmuanieasldimustulasionans
msatanlidmeuluindannipeu

fo 7. mandinnuvesFuineliiAnnuidemesenindauniesunnesayananis yanala
f5uihaBusensuiinvalilauasu Tunsdiininnuniensndauvesiuialdfusunsoviennuidomelag
fldlunaunannisnsgivesdindrmseninauvesfinde firdalddesiviasaldlviungsudnmie
wiinauifuusesdla

o 8. ffirirvdedunuvesirdrmmuimiinavesiiuieulaujiaiassdouiigingis
fwuald vieUsznginulsivanyay vislifiruanansa wae wazlduddiiuiadasundnaudiug,
{3uiseadsuminaugiulaliudiminiluaauiivesfirdrdndeluudueumneliminauaudusn
ety 1 u

18 9. {FuinsazdesdneFuadaliuignitsvedFuing awildanasiuly dfinddldsunns
$eaSounngnitevesiFuireilildsuaing fFudmnadigindainduiwauiiseansoulfauningiuing
wuandliiduinelavesfidreailddrsemddliuininnudFeiou

{0 10. fFuiseadamieiasiiouazgunsaldmivinanuazein sedldsvesifuiuenasn
isamawmé’mmwﬁ

fio 11. firdvasdfunuauniaionsanuresiuinudygdmnusngiguindiiin
aulidulumuiideuluwidyadenidelafanu M%'aﬁms;ﬁ%"l.ﬁl,ﬁud’l{Jj’%’ua’l"mhja'\msaﬁwmummﬁfyfmu
Tiudadafoviosnumasnisnuamvssnulidulumuigihiedmungirddansuenandyailae
wdndumednuaisnusliFuiimsudimihlidesndt 30 TulaefSudlifiandiseniesidensla q

le‘iﬂ'uLLﬂ‘"‘VﬂﬂN'ﬂi]']\‘iG]E]\’i’ﬂ]'N‘UﬂﬂaE]‘L!iJ']‘WN’]‘uLL‘V]‘L!WJ'EJFI’]’«JN‘VI&\‘IWJ’INSU‘G'NEJU‘EJE]M“U@I%WW'NW?E]QJG]E]MUEJ

e

§anorar 15 seliuudtuiiinayaraduumiuumudie wazditdanuansieeGoniesindomei
\AnTUTENIME I U e lniaae

1o 12. gFudndyaninghienumudygridnmuavednladumillulvgouiuinaiulaglila

(%
=

Fueugaluniisdeningindneneu warwngind ey adiudndinsiasiulinveumudyaniynusenns

L]

96 Moo 2 Tambol Horkai, Amphoes BangMunNak, Pichit 66120

Tel: (056) 660378-83 Fax: (056) 660384 E-mail:kanokkarn@atbiopower.co.th
Page 2 of 4



v _— '
m - U 19. 1. lulawratas 31na

[ANNAMGE W A9a1e

do 13, giudndesmuaunuisuiilliibuluaudyginaeanaidyyilddinasgnions

2
v 2/

wouningliviimiwiinauvesfudnaulaidudauauauwmunlalunsduiifavaunuazdeadu
FSuiinvouunudFuiimnusens ddsing q Faldudsundmuauauvesiuindiieindiuidimauuda
waleuudsanFuindlaense

U 14. gFuindyarazlileudnsiseniosduinan Tyt Afinsagdeatszuaguinalun
yanameuenliidensiila q sidu

o 15, winnuwesffuindesanidgunsaimuvasasodiuyana auilssliidvuanaen
spazUfuRmunelulsslnih

96 Moo 2 Tambol Horkai, Amphoes BangMunNak, Pichit 66120

Tel: (056) 660378-83 Fax: (056) 660384 E-mail:kanokkarn@atbiopower.co.th
Page 3 of 4


HP
Rectangle


AT
[ANNAMGEWaIa

UsEm 2. 9. lulawrataad 31dn

LONAIFLUU N
dunindnsvinaanuazananuii sl sl

NSANAIAIIATUNITIINU

AU luIUNEn I18AILIINIUY 2 1/F219N15919U

nstifin nsdivinuluiunegs Seussu 2 wh/Aaluensieu

AluNsaeu 70,000 UW/ifiou
U 30 /\dou
AN INTSTURR T 70,000/30= 2,333.33 UM/ U
WUNUIIUIU 6 AU

AmIsinuReauiuay  2,333.33/6 = 388.89 UM

maihnuainatluiunga (0.7) winausetu 91 2 wheeadasiadng

iy Wil wazeaiuiuesniin Hopper lufusnfinddaiutungadausdiaan 08.00 - 17.00 u
(19) AndmrAndrsaranailudnm 2 wh il 388.89 x 2 wh = 777.78 v nsalvialuuven 4 .
LU wﬁfﬂmus'lai’urihmﬁw*nului’umﬂméiﬁaLﬂuﬁquﬂ Faus 08.00 - 12.00 U . $1UI 4 By, ARSHTIENI
B 2 wih il 388.80/8=48.61 v/, 48.61 x 2 x 4 = 388.88 UM

nsalvieuasaluuineuysnd saeduse 1.5 win/dalusnisiigau

nsdlinm Tufudunsdaduiuheusni winsurhauanaisuaian 17.00 - 19.00 u. s 2
B, LABIT1BINTINAEINIAT (O.T) Tudnsn 1.5 11wessnna1dne andeg1adsan 388.89/8 = 48.61
W/ 48.61 x 15 x 2 = 145.83 vn Wisanaflond] 2 sumhadatunuaumdnnistayd

96 Moo 2 Tambol Horkai, Amphoes BangMunNak, Pichit 66120

Tel: (056) 660378-83 Fax: (056) 660384 E-mail:kanokkarn@atbiopower.co.th
Page 4 of 4


HP
Rectangle

HP
Rectangle


AMANUIN V-7

luiaSadrusnisindnvezyares



TaSa¥usu i RCPT-00330/66

Jun 3 favnan 2566
waNasuane Ins
183uduan  udsn e luTowniies $1a 96 1.2 a.ue lnT a.unawauin 2.%30 s 00001
T

Ao UMY Wit mi(gm;u | VERHINEL)

flag) 96 1.2 wahutwviie n.- auelng o

LNYAUIN 2.AING

1 ehsssdomiulazaunanan 4401030106.001 1,000.00 fiou nangian 2566
FMIU 1,000.00

sy (nileskuumdiu )

THidumagndaauin Mo HEuiSu



HP
Rectangle


wufi RCPT-00361/66
5ufi 28 faman 2566

TinsSa¥undu

wiaLashuana lns

Tafmunn S e lulannines $1ia 96 1.2 a.ve I 2.0nwauIn 2.W3A3 sl 00001

i o TR

i BT Wiatig® izt WA
ot 96 .- %.- n.- avelnd B.unwEWIN 9

RIng
4401030106.001

1 asysiionuuazauyaday
TMIU 1,000.00

1,000.00 @ousamian 2566

v o o4 o v,
AI0NHT (MINWULIMOIU )

Tidumagnédewdi



HP
Rectangle


|

l

Idfuduan  viin witluTewiie5 $980 96 1.2 amaln B.UHHAUIN 1.

[P

QRI9pi] { NN

o) 96 3.2 wrhutuviue o.-
LHNaUIn 38309

1T esssdoiunazauyanay

o

18N (Milsiuumdau )

THdumagndeauds

TinsSa¥udn

waLamuare 1ng

avelng o

i
|

1% GG il

4401030106.001

TMdU

wul RCPT-00442/66
Tuil 29 funpu 2566

W3ns ;117 00001

51mut‘3u
(un) i
i
i

VNG

1,,,000.00 ?LﬁaubﬁumﬁﬁZSGé
1,000.00


HP
Rectangle


TinsgSa¥udu 1ufi RCPT-00028/67

5ufi 31 aman 2566

WALNRFLAYE 1T

ldsuduan  pssv i luTewned $iife 96 wioft 2 a.welng o.0nawauan 2.83a5 (M1 00001)

praesiing 1 e RELITETE P
i Rlo)] NS SURUUY | Al | HHNDLNAR
| X - (un) | ‘

flod 96 1.2 w.lhudwvhien 0.- avelng @
AINAUIN 9,030 9

1 drssaniboninuLazuyadan 4401030106.001 1,000.00 wwdsrirddiduns
0-1055-42021-21-1
1§ aianan 2566

TIIU | 1,000.00 |
g (ieAuu MU )

THdunsgndioandn


HP
Rectangle


TuaSa%iniu

WIALNRFLANS N3

wufl RCPT-00054/67

Juft 30 woedmuu 2566

I85uiuan  uisn efiluTewnaed $1Aa 96 wioft 2 a.valng o.01waun 2.8%a3 (s 00001)

1

1 t y ‘
o w1 i o5 1
1 Y | 38M3 ‘ g) Ghialfil !

ot 96 1.2 w.thudwvum n.- aunelng o
AUNNAUIN 2.8309

1 enswdlvaiuiazsuyanan 4401030106.001 |

Frdnws (uilsfiuumiu )

Tudumagndoin

duleuriniydsun 9Ren SInBe TUALIAN TN TNEAT SUIUWKAUN RVT

1592584155 Juft 30 woadnuu 2566

NS

Y :

ik | VDG
i

1,000.00 1o waedmon

©1,00000

_j=8e

Uyt : 1,000.00 uwm

i



HP
Rectangle


[- 7

TinsSa%udu it RCPT-00077/67

Sufl 25 $unew 2566

wmawashuana tns

Idudunn 3 weiilulewnines $iffa 96 1.2 a.nelns o.unu@un 2.%303 mandi 00001

PUIU

oy ERlIb] vntinyd ()

ANELAG)

lot) 96 1.2 a.ve 1nT 2.anauIn 2.730T N.- o
- 0. AMRINT DUNYAUIN 2.AINT

1 essunilosduiazauyadon 4401030106.001 1,000.00 wpszdduiiioms
0-1055-42021-21-1
oy Sunen 2566

FIMU 1,000.00

Gadinws (witsliuumdu )

Tulumagaded


HP
Rectangle


N1ANUIN V-8

wilidevesygainiiudsufna
visadaalaildudaluusinalssu (@n.1)
wazvilideveaygimidsfna
visadaqililéudaeanuanlssiu (an.2)



nilaTeudIWansnaIsan

v & A (a A o )Y Y A
ﬂ]isllf’]“llﬂ1ﬂ§$ﬂ$nﬁﬂuﬂT‘Jﬂﬂ!ﬂ'UﬁQ‘iJQQﬁﬂi@?ﬁ@ﬂﬂﬂﬂ‘mm?‘luﬂﬁlﬁmi‘ifl\ﬂu

ﬂS?JI‘NﬂHQﬂ%’I"I‘Viﬂ‘iSN

@un an1(E)-31211/2566

o A o X vy A g -
Tiu\iﬁ@ﬂﬂuu@@ﬂslﬁlwalﬁ]qNﬁﬂTiWﬁnﬁmTﬂl@Q

a o = Jd o w
UIHN LE].'I/I.UI,UIE]WTJL’JEI? 1NN

TaslisreazoeananIsnaIsauInatl

§wuit | saveuds %aiﬁﬂﬁ"lﬂ%’ué’a SIEETRETI(! ANYULVDINFULUITY L REATORCL IR
1 170603 Insulation 2.5 | ussqlane Bigbag GITIATRL)
2 150202 ﬁ”ﬁﬂﬂuzﬁﬂu 5 | wssqlena Bigbag GITTTRL)
3 150203 94n309FU 1 | vs39ldqq Bigbag GITIRE)
4 160211 vaealilhya 0.5 | dalawaea’ll YDA
5 130208 duhunteumaoaulduds 0.5 mii;ﬁ’qﬁ‘ﬁu 200 893 GITGIRE)
6 100101 Bunay 400 | 339199 Bigbag GITITRL)

s1emsiaai lilsudanle

o

misdeudanamsnsanniiu

Y
=

L]

a

Y
oonly a

Taens

v aa a
Hoyanalasldszuvo@nnseind

9 9

Y I A a A o A ]
voyaa liveeszezna lumanualggavsedaan lildudy

U 28 AUBBU 2566

NI?NWHQﬁﬁ1ﬂﬂ‘J‘§M



MR DU ANNAM TR TN
mivesugna lfihdsjnavieiaad lWldidreenusnuiiimlssnu
ﬂ'ﬁ“T?\N’I“’Q@Iﬂ’I“ﬂ?'ﬁN
w7 an.6501-18340
wilideatiuiloan lilladawanm sR Iaey
Us 1o.41. luTewned $1da
nzifoulssnuaai 3-88(2)-6/47wa
laufi oAz NN TN TGl

o | TVRTER |4 o aun.er | UFNNAL 3803 woidiauisenu _
AGUN| 4y o v |HETRANTUTAURY| ., . o o o WARNTAANTAUN| LUANA
Alileduan (du) |Arde fFuefiung
1 1001 01 rdwnau 20000| 083 [23-43(1)-15/58au| auana

M1 ldSuenanaduaiaduldaauatui 1 unnean 2566 f9Tuil 31 funau 2566
20n 1 a4 Tuil 21 Sunaw 2565

Tapnsu154NUanaANTIH

wiFaudawamsiasanaduieunna laldszuudidnnseiing




dufinmanfouudss udle uazonidin Meszidue lumideudiwamaianian
mivesuga lfihdwfnaviediaad lldidreenuanuiiimlssnu

Wi an.6501-18340
w83 V5N 10.7. lulaw1res 91de
neidoulssnuauil 3-88(2)-6/47wa

LuFuT m/tgau/ sseadyrasnisildnunilasluniisdauionanisiiansans Aama LG HA
fansan
138/2566 | 4/1/66 |wauinsiansiaanlulduay swaiaanlilduas 16 02 15 waaa'lW Taad aua6
W5ustfiunisAa 23-101-2/40&u d3unal 1 du 38a1sdrda 073
138/2566 | 4/1/66 |uaAusanisiaaiililduay svaiaaiililduas 17 06 03 Insulation Taes auaN6
WFusLfiunisda 23-101-2/408u dsunat 10 6iu 38a15d1dm 073
341/2566 | 5/1/66 |wavAusanisiaaililduay swadaaililduad 15 02 02 Jaaduitlau 1aefi| auae
WFustfiunisAa 3-106-8/49xu Usunan 10 du 38n15A1dm 042
1041/2566 | 9/1/66 |nawinsransiaanlilaua) swaianililduas 1502 02 gonsavrlu Taad aua6
WFusLfiun1sda 23-101-2/408u dsunat 10 6iu 38a15d1dm 073
1041/2566 | 9/1/66 |waviumanisiaadbilduas swadagihilauas 1502 02 Saadwdau/ siauane | 04
auwiniiu Teafis3usifiunisda 3-106-8/49au Usuna 10 du 38A15A719A
073
1123/2566 | 11/1/66 |uaiusanisiaailildua swaiaaililduad 13 02 05 isfunaadula aua6
ua? Taadgsusfiunisia 3-106-27/58&a Usuau 3 6u 38a15d1dm 041
4435/2566 | 31/1/66 |uaRusanisiaaiililduad sWaiaaililduas 10 01 01 wwnay Tasd aua6
HFustfiunis@Aa uvanfnn yeydseiass dsuna 330 du 38a1sdndm 083
4435/2566 | 31/1/66 |uauwiunansiaailuildua swadaaililadua 10 01 01 wdunau Taad aua6
W5ustfiunisAa unanaeg JuANA Usuna 240 du 38a15A19m 083
4435/2566 | 31/1/66 |uauRusanisiaaiililduad swaiaaililduas 10 01 01 wwnay Taad aua6
KHiuaLfiunisda unayqde suas dsuna 294 du 38a1sAda 083
6144/2566 | 11/2/66 |vawfinsiansiaanlilduay swaiaanlilduas 10 01 01 wunau Taad auQ6 99
WSusfiunisda usEN wamaad TUsid3a 31A6 s .3 du 38nsAda
031
10866/2566| 19/2/66 |uaifinsianisianlilduad swasaniililaduas 10 01 01 wdwnay Taas wnasll 23,99
Hrusfiunisda usEn nuiuila waued lutla-(na [A1da Ysuna 16 du 38 LR e9na
nsAidm 079
12404/2566| 27/2/66 |uauiusiansiaailildua) sWaTanililduas 10 01 01 wwnay Taed waansld | 23
fFustfiunis@Aa 23-43(1)-45/54un U3unar 1000 du 38n1sA1dm 031 LNENWa
14481/2566| 28/2/66 |uaiinsianmsiaaililaua) sWaTan'lilduas 10 01 01 wuwnay Taad aua6
WrusLfiunisda 23-43(1)-45/54un Usua 1000 6iu 38a15A1dm 083
14554/2566| 5/3/66 |uauiusiansiaailildua) sWaTanililduas 10 01 01 wwnay Taed aua6
fFustiiunisda usEn n3uiuile waus lula-ina d1dw Usuran 16.5 6du 36
nsindm 081
21625/2566| 31/3/66 |uawiusanisiaailailduay swaiaailailduas 10 01 01 wwnay 1aadl auQa
W5ustfiunisAa 23-43(1)-4/66wa Usunar 40000 éu Jan1sA1am 083
24938/2566| 23/4/66 |uaRusanisiaaiililduay siaiaaililduas 10 01 01 wwnay Tasd aua6
HFusLfiunisda wvaEay Aaasnay Ysuna 66 du 38n1sAirda 083
24938/2566| 23/4/66 |uavinTiansiaanilulduay swaiaanlilauas 10 01 01 wunau Taad aua6
fFustfiunisAa unanae guuin dsuna 36 6u 3an1sAnam 083
30663/2566| 25/5/66 |uaiiusianisiaaiililduad sWaTaaililduas 10 01 01 wwnay Tasd auga
WsudLfiun1sda viEnlaadd senud&an A1An Usunen 17 diu 38n19d1da
081
53219/2566| 18/8/66 |uavinsiansiaanlulduay swaiaanlailaduas 1501 10 azuzluitiay auQ6
Taafisffudfiunisda 23-101-2/40&u dsuen 10 6u Jan1sdrdm 073
53219/2566| 18/8/66 |uaufinsans¥anilulduay swaiaaluilauas 1502 02 Filter nsastn taa|  augne
fisj3usifiuniséia 3-106-8/49&u Usunan 5 diu 38n1srirdm 042
66272/2566| 16/10/66 |uauiusansiaaililaua swadaaililaduad 15 01 03 an'lal Tnafisu auQ6

stfiunsAa 3-106-8/49xu Usunan 6 6iu 38n15A13m 049




ad o w
25NI1INIIA

011
021
031
032
033
039
041
042
043
044
049
051
052
053
054
059
061
062
063

Aanenlszinniosiieds

v |

LIV RCEATERE)

| @ a

Wusagaunaunu

' v 9 A o oo

danduduniaiioiia

. Y L, : 3
danduduiariioningy lussylnivselddn
0w ¥3 9 aad
nduinlgahdiedtous

& & o

Whuemdamauny

o & o

o danay

e ImaY

a

a3 @ a 4
Wuiagaunaunuluaumudnue
o w v I Y amd
hndumnlslse Temisnaledsoun
Whnszuumnhdhazaenduin
Winszuaumnih langaduun i
WINTTUIUMTAUANINATA/ A1
wWhnszuumsauanmdaswgise

A o v 9 A

ihaalfganiedagh lulfudrduqndvavanivg

marans hisyaa

Sg——
Y

o

Vo o Aa v

Asuduiiums g
o @ o_w ° o o [ [

Fmshdasdaahndul19uss Temind Bimuzew

Jv o = A A A a
Hrusuiiuma 85 usmdalSudgemunag 37 viengailsznouian
AWINATT 30 MUNTZITUYYA 159011
grusuiums lidusensminiamsaningn lul4ss Temi i

' A A ag a My
liigunsaguveeyaad udteddnnsetind 14
AlfusmsdalildudalsznenfiomsTseam vielildudalsenou
Tudmveny

lihanedosvesyaanuilsemansznsrgaaInns sy (509

o A d!wa'lrli)il

mamvaalfgansedaan lulguds we. 2548

HngHe

064
065
066
067
068
069
071
072
073
074
075
076
077
079
081
082
083
084

veyanald 1nfes mrdanindululdss Tomi

an

= ara 4
smanlazdand

2 a9 an a
AUNTYAIYITNIUANNYNIN

111
P o o ¥ o
wWrszyuthiaiudes
YSuadesdreIsmandl
d5uados/ asemani lael¥3muanioYaq pozzolanic
as o o & A ' 3 o
B1hiadue meaamanuiusunsie
y
denauaunangunfua mwizveade hiduasiomniu
danavesatlasant
' o A v o 3 <

fanavednlaoass dievhmsdsuadesrs o lditludenudands
wvhaeluaenvezialy
wihawlumwinmedmiuveudesunsie

o ! = o
whaesanlum e uduua

P :
18au vseduanldnza punlenaseyaINMIBUEY

FTMLazdIenuonzma
. ;
punziaviseNgy mwizvoude lisuanamniu
o o 4 A g o a = ‘o K
winhilenseiluasliuleguamdu mwzveuds lisuasiemniu

o o ™ g
Memsdad mmnzveudelisuasemniu

Y v A ¥ A A f
Wa‘]/'lvluﬁ'llﬂiﬂwsﬂ'ﬁﬂ!']llﬂ LIHDNINVIALBDNETT Wiﬂ!@ﬂﬁ']ﬁllll

o—

pRARE

4
J v A

38 AN

ge—

ai

11 dunlueyanailszneunvms Issnuvediuduiums uazwie

' a o A

ofutatanh lilduds

a

e

2 dwnmisdeSusewanzifouiidyanavesdusuiiums uaznse

' a o

aniiaiaah lildudy

Q

wiidemsdsziunnuiuda (Liability) szragsusiiiumsuaz

Aneruiiaiagi lilduds

v A o vy & o Yt o
5 wuaﬁauaummﬂ‘nwua;j“lﬂﬂixmmﬂm UNUNTIUMIRANDIUID

Y _a Yy o A A Y1 o A o Ay 19y Y
WiE]Nﬁﬂﬂ1ﬂﬁllﬁﬂuﬂﬂ]ﬂirﬁiﬂﬂ1mufﬂi LasHio @ﬂammmﬁﬂﬂﬂ%um

v v
6 HAAATITHAANMATNTUNIMUADTUI0 UM (total concentration : mg/kg)

a L4 @
7 HadATIZHAIIT T AT (waste extraction test : mg/1)

8 TwazidaAnITLIUMIHAANTDuLARIIATRavRAFY

=} o =) o_w o_ o o v E ' '
9 31ﬂﬂmﬂﬂﬂﬂixﬂ'Juﬂﬁu1911‘0Qlﬁﬂl]1ﬂ1ﬂ@/ﬂ1ﬂﬂ/u1ﬂﬁﬂﬂﬂﬂﬁji$Iﬂﬂiui‘ﬂﬂ

dunlueygadiesningdunsie (19.6)

v A @ a o+ A 2 a
21 WlNﬁ’f]iTJ‘J’EN‘ﬂWﬂﬂiN’J‘]ﬂﬂWimHﬁiiuﬂ"ﬁ‘ﬂ1ﬂﬂﬁiﬂﬁ1iﬂ§ﬂﬂ§\iﬂmﬂw‘mu

[

2 sWavesdslfpansedagi hildudr ligndes
@ as o w v v
23 savesdsmstialigndes

myasumveenssumsgne i lumve/dyavne.r Tiasudiuautou'ly

o

24

v A o a

lumiafesusesmsvanzilisuiiaynaa

25 ena1svoyanulasase

ay ' 13y v g v oy v A a
1. ﬂim‘lﬂﬂigiy,']ﬂ mm/nu"lumumﬂ !’:T'liﬂiE]LHNHJ‘L!?T‘L!Jﬁﬁ]Wiﬁ]llWi@]N’dllﬂﬂ\iﬂ‘ﬁllﬂﬂﬂJIEN'I‘quﬁﬁ'mﬂiill

o o ¥ 1o Auge Y o & L
ﬂ']ﬂalu 159U uﬂﬂﬁllﬂquﬂ‘lﬂiﬂlmQﬂ1ﬁ\]ﬂ1ﬂﬂ1§ﬂﬂﬂ3@\iu

v oA

2. s ladhdhnhasfnavie Saqi lildudreenuentsnu Tssnmlashildsueyana fedluauia

£

AUIATT 45 LHANTETIBTYRJA 159970 W.A.2535 aeeszae TnwalFulinu 2 uaunm



NA1ANUIN V-9

TuArmunsaudedaanlalauds (Lisunse)
NI INNTTA
LABUNINNIAN-5UIAU 2566



ﬁagadauQMQa
QU v °J)
1@5Uﬂﬂﬁ@MM$a@

lusautleLNamniunn Bl



AM1ANUIN V-10

ANAIUNITAIMSIIUND9UY U523 2566



FAF&IUNTITINILIIIUVIDIAUA DTN UIUWTAIIUNINNA

U3EnN 1a.7.1TuTawnas Ade
1szanll 2566 (AsngrAN-5UINAN)

Wilnv1uviavédu 56au 80%

witnvusdInin 13 au 20%

FIUWINUA 69 AU

56

13

69

Qv

0]

AIun153 s uaIa Uil 2566

H wilnvuviavdiu 56au 80% H wilnvuavivnin 13 au 20%

dadu = 1:1.25




