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¥ - ¥
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LHau »
. o wyuLaed (m3)
(vie PVC nidagiing)
1./.-65 1,984 23,016
N.W.-65 2,576 21,924
1.n.-65 3,900 21,600
130.81.-65 8,218 16,782
W.A.-65 795 23,205
1.81.-65 4,229 20,271
n.A.-65 27,600 5,400
4.7.-65 7,100 34,400
n.81.-65 2,600 43,400
7.A.-65 8,080 22,420
W.81.-65 11,460 21,540
£.7.-65 20,820 29,430
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ELECTRICAL EQUIPMENT PREVENTIVE MAINTENANCE PLANING

NO EQUIPMENT PLANT SUPPLIER
JAN |FEB |MAR |APR |MAY |JUN |JUL |AUG |SEP |OCT |NOV |DEC
1 SW. GEAR ALL ABB,SIEMENS
MJ SD PREVENTIVE MAINT.
2 |TRANSFORMER OIL TEST ALL
DGA & OIL TEST
MJ SD SHUT DOWN MAINT.
3 INVERTER ALL ABB,SIEMENS
MJ SD PREVENTIVE MAINT.& CLEANING
4 PLC ALL SIEMENS
INSPECTION & CLEANING
5 LV AC MOTOR ALL
DAILY INSPECTION
6 MV AC MOTOR SCP,RB
DAILY&VIBRATION INSPECTION
7  |ACMOTOR LUBRICATION ALL
SHELL GADUS S3 T150J
8 mcc ALL
CLEANING & CONTACT OPEN CHECK
9 CAP BANK ALL
PREVENTIVE MAINTENANCE
10  |UPS & BATTERY ALL GE
DUMMY LOAD TEST & INSPECTION
11 |THERMO SCAN ALL THERMO TECH
INSPECTION
12 |ACB ALL ABB,SIEMENS
INSPECTION
13 LIGHTNING ARESSTER CP,RB,SCP
GROUNDING RESISTANCE TEST
14 TRANSFORMER GROUND,aumlautlag ALL
GROUNDING RESISTANCE TEST
INSPECTION & FUNCTION TEST
16 |GENERATOR RB
MINOR INSPECTION
MAJOR INSPECTION
17 |CABLE LADDER WY,RB L
INSPECTION & CLEANING
18 |asrasusasanulaaasduszuniWidlsesanil ALL
INSPECTION & CERTIFICATION
19  |CLEANING ELECTRICAL ROOM ALL
20 |PM & LOAD TEST CRANE ALL
PREVENTIVE MAINTENANCE
LOAD TEST

-FINISH -PLAN I:Isa PR

CHECK BY :
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1. INTRODUCTION

11 OBIECT

The Electrostatic Precipitator for the Recovery Boller at the Thai Paper Co.,Ltd,
Ratchaburi plant, was general inspection by Mr.Wisarut Polhong and Mr.
Jeerasak Jalpayungton from F.L.Smidth Thalland, Div. Alrtech in the 21% - 27™

of November 2022 in the master schedule,
This report will show the problem and r

and high dust emlssion.

Contact persons at site
e Mr. Piya Ratana
Moblle: +66 81 291 9287
E-mall: plyra@scg.com
e Mr, Wisarut Polhong FLS Supervisor
Moblle: +66 63 213 6036
E-mall: wipo-th@fsmidth.com

FLS Supervisor
Mobile: +66 92 662 6990
E-mall: jeja-th@fismidth.com

e Mr. Jeerasak Jaipayungton

1.2 TIME LINE

to prepare
correction work in next shutdown to get ESP run smooth without break down

Mechanical Maintenance, Thal Paper

e e vt e s
&
=7
]
- =) - - =y = -
w = = = - [ I
[y wn | wn | e | we | we | e

FIGURE 1: S-Curve

1st ACTIVITY November 21, 2022
1. Inspect dust accumulated condition before clean

2nd ACTIVITY November 22, 2022

1. Inspect/Clean supporting Insulator and shafts

2, Inspection rappling bars for Collecting plate/Discharge electrode
3, ( per)

3rd ACTIVITY November23, 2022

1. Remove graphite bearing of scrapper

2. Repaired plate drive scrapper as damaged
3. dlach | s

g a
4. Replace new anvil/hammer as missing
5, Clean supporting Insulator/ shafts
6. Adjust flange support of supporting Insulator as miss-center

Ath ACTIVITY November24, 2022

1. Replace graphite bearing/ repalired plate drive

2. Thickness check and PT test at inlet/outlet cone

3. electrode as

4. Replace new hammer and bolts as damaged and secure welded

5th ACTIVITY November25, 2022

1. Replace new graphite bearing front side

2, Cover screen mash for supporting compartment
3. Replace gasket for supporting compartment

4. Repalired corrode Inspection doors

Gth ACTIVITY November26, 2022

1. FInal check scrapper/internal parts work

2. Replace new bolts for anvil collecting plate esp#2 field#3
3. Reinforcement plate at housing drive scrapper esp#1

4. Diagonal check scrapper both esp,

7th ACTIVITY November27, 2022

1, Test run dust transport and rapping system Result: PASS
2, No-load test Result: PASS

1.3  EQUIPMENT

The ESP for the recovery boller is a ABB Flakt. The ABB Flakt’s Electrostatic
P with two(2) flelds In series by
electrical fields each. The high voltage of each field is generated in a T/R unit
located on the roof of the ESP. The location of ESP that shown In the key plan

of Two(2)

as below,

Lo f [ ]
[ ]

FIGURE 2: Koy plan
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1.3.1 MAIN MECHANCIAL EQUIPMENT

ESP Brand + ABB Flakt

FLS code(Equi) 1 None

Gas passage : 19/16 gas passage per room

Gas passage spacing +250/300 mm

Collecting 1 Profiled plate

Collecting plate width : 750 mm , Thickness. 1.5 mm

Discharge electrode + Multipeak/Splral wire

CE rapping system : Tumbling hammer, motor on side . PICTURE 2: The photo of T/R set on roof top

DE rapping system : Tumbling hammer, motor on slde

Screen rappling system : Tumbling hammer, motor on side 2. MECHANICAL INSPECTION
Before entering the ESP it was verified that the electrical panels and the ESP

132 MAINE RICAL EQUIPMENT had been correctly disconnected, that earth cables were connected to the

discharge systems and security signs were placed in the control cabinets.

Controller Brand ALSTOM The 24V lighting for the realization of the works was also prepared.

2.1 DUST ACUMULATIONS

2.1,1.1 Inspection

The of works, an without cleaning
the precipitator was carried out, In order to Inspect for possible problems with
dust No were obser except at the

areas detailed below:

Table A: Dust accumulate record ESP1 and ESP2

Inlet hopper and = Found normal dust accumulate on guide vane
9
Inlet screen and screen 1* and 274 layer
Field no.1 Found normal dust accumulate on collecting
PICTURE 1: The photo of Controllar for ESP RB plates and discharge electrodes |
Field no.2 Found normal dust accumulate on collecting
ESP 182 plates and discharge electrodes
Outlet screen and Found normal dust accumulate on outlet screen
FEleld 1: | outlet hopper plates
Inspection door/ * Normal dust surface was observe when open
Model No + EPIC IIT 5 casing inspection door 22
Transformer (KVA) 1PH, 34 KVA The corrosion was observe on inspection door
A
3 :P“t (KV pk) e Bottom hopper Found normal dust accumulate
utput ( ) & Insulator part Found normal dust deposite on surface for
insulator part.
Eield 2;
Model No : EPICIIT
Transformer (KVA) + 1PH, 34 KVA «  Accumulations were also observed on the Inlet screen
Input (VAC) 1380,89A
Output (KV pk) 180
Output (mADc) : 400
Se . Report for General Inspection Service
Report for Gengral Inspection Service MIDTH P p MIDTH

Thal Paper Co. Ltd. (Banpong Plant)

Thal Pager Co,, Ltd. (Banpong Plant)
General Inspection and Nalntensnce ESP RO

General 1
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It Is recommended to clean dust that deposited on discharge
electrodes areas. The condition check should be done before start ESP.

« Accumulations were also observed on the outlet screen

PICTURE 3: The records of dust accumulate on Inlet screen

« Accumulations were also observed on the surface of collecting plates

PICTURE 6 The records of dust accumulations on outlst screen

o Accumulations were also observed on the Insulator part

PICTURE 71 The records of dust accumulations on Insulator part

PICTURE 4: The records of dust accumulate on collecting plates
It Is recommended to clean dust that deposited on Insulator part. The

1t is recommended to clean dust that deposited on collecting plates condition check should be done before start ESP.
areas, The condition check should be done before start ESP. e

» Accumulations were also observed on the surface of D. Electrodes

PICTURE B: The records of dust on

It Is recommended to clean dust that deposited on supporting
Insulator surface. The condition check should be done before start
ESP.

PICTURE 5: Tha records of on
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2,2 CASING

Once finished the cleaning works, began Inspections of the different casing
parts of the precipitator exposed to corrosion.

2.2.1 INLET HOPPER
2.2.1.1 Inspection

UTM Check as below plcture,
2.2,1.2 Work

No work was done,

2.2.2 CASING

2.2.2,1 Inspection

The casing was found normal for operation.
2.2.2.2 Work

No work was done.

2,23 QUTLET HOPPER

2.2.3.1 Inspection

UTM and PT check.
Thichnesy check at tntel/cutlet cone Unit e,
T [0
S EXTH =1
s Estay
s | [ S
s1 s an st sa s an sn
G cunr
:New ol + Repsiced iMid Moderated .:D-med

PICTURE 9; UTM Inlet and outlet casing resuit

PICTURE 10: UTH outlet casing

PICTURE 111 PT outlet casing

2,2,3.2 Work

No work was done.

224 BOTTOM HOPPER

2.2.4.1 Inspection

Found hopper was normal condition,
2.2,4.2 Work

No work was done.

2.2.5 INSPECTION DOORS
2.2.5.1 Inspection

The side Inspection doors were almost normal condition except two doors for
scrapper chaln were corroded,

Report for General Inspection Service

Thal Paper Co, Ltd. (Banpong Plant)
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PICTURE 121 The Inspection door surface area condition
2.2,5.2 Work

Repalred by patching new steel plate.

PICTURE 13: Repalred Inspection door

Replace new packing cord.

PICTURE 14; Replace packing cord

1t was note that the packing cord must be replacement when open the
Inspection door.
Recommend: Spare part for packing cord,
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2.3 INLET GAS DISTRIBUTION SCREEN
2.3.1  INLET GAS DISTRIBUTION SCREEN
2.3.1.1 Inspection

The Inlet gas distribution screen was normal In mechanlcal condition.

PICTURE 15: The records for Inlet gos distribution screan
2.3.2 GD SCREEN RAPPING SYSTEM
2.3.2.1 Inspection

The rapping system were cracked, broken and bolt were loosened

a; MR NY

PICTURE 16 Tha records for GD rapping system

2.3.2.2 Work

Replace new hammer and bolt.

PICTURE 17: The records for repalr 6D rapping system
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2.4 DISCHARGE SYSTEM
2.4.1 SUPPORTING INSULATORS AND INSULATOR SHAFT

2.4.1.1 Inspection

During the all sup were found good conditions and
lead-In Insulators and Insulators shaft, as well as high voltage bushings were
found good conditions.

PICTURE 18: Tha records of insutator part

L pasy
T | Scpperting | it Sepperieg TR 12 fieppentig Sepecing | TR
1 ] Ea: |55 |} (1
I [ n
OUTLET ouTer |
Hew Hormal :Adut ld | hcderated [ :0amoged

PICTURE 19: Tha condition of Insulator compartment

It Is rec ded to cl ing all L part surface and condition
check after cleaning must be done before start ESP. The all insulator
part shouldn’t found any crack.

PICTURE 20: The condition of insulation box cover

Report for General Inspection Service
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2.4.1.2 Work

Cleaned Insulator part,

PICTURE 22: Repalr Insulation box cover
2.4.2 DISCHARGE ELECTRODES
2.4,2.1 Inspection
We found discharge electrode were crack at both ESP following below picture.

ESP1

=
=
-

1 ullll

fiy

PICTURE 23 Mapplng of DE and CE candition ESPL
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PICTURE 24: Mapping of DE and CE condition ESP2

PICTURE 251 Discharga electrode broken
2.4.2.2 Work

and repaired

PICTURE 26: Repalred discharge electroda
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24.3 DISCHARGE RAPPING SYSTEM

2,4.3.1 Inspection

The discharge rapping systems were all inspected and found normal condition.
2,4.3.2 Work

No work was done

2.4.4  GAP Alignment

Alignment gap between discharge electrodes frame and collecting plates for
improve ESP performance.

Duct space Is 250 and 300 mm so, we should be balance left and right
between discharge electrodes frame to the corner of collecting platgs.

2.4.4.1 Inspection

Inspection result for gap found almost normal condition.

PICTURE 27: Check gap batwean CE and DE

Table B: Voltage gap record

It Is recommended to adjust and re-check gap condition every
shutdown.




Report for General Inspection Service @mIDTH

Thal Paper Co,, Ltd. (Danpong Plant)
General Inspection and Nalntensnce ESP R

Wef, Data 10,1221 Fage 20/31

2.44.2 Work

No work was done.

2.5 COLLECTING SYSTEM

2,51 PLATES

2.5.1.1 Inspection

During to Inspection period found to almost normal condition of collecting

plates. Expect in condition of dust accumulate same as the chapter dust
accumulate mention.

PICTURE 28: The condition of collecting plates

Itisr ! check of g plate every shutdown.
2.5.1.2 Work

No work was done.

2,52 COLLECTING RAPPING SYSTEM

2.5.2.1 Inspection

We Inspected a‘nd found bolt of hammer arm were loosen, anvlls were miss
and hammer were worn out.

Report for General Inspection Service
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PICTURE 29: Fallura of CE rapping system
2,5.2.2 Work

Replace CE anvlls.

PICTURE 301 Replace naw anvils
2.6 OUTLET GAS DISTRIBUTION SCREEN

2,6.1 Outlet screen

2,6.1.1 Inspection

The outlet gas distribution screens were normal condition,
3 S

PICTURE 311 Tha condition of outiet screen
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2.6.1.2 Works

No work was done.

2,7 SCRAPPER CHAIN
2.7.1  Inspection

Found bush bearing were worn out 6 points for both ESPs.

PICTURE 32: The condition of bush bearing sarapper chain

Checked diagonal for ESP1 and 2.

. o O s | gy | [ o | e |8
= e o v b =
P |
|5 .
- L e |
: = = : =
— =
= = =
e =
— =
| |=
= =
=
=== | [
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== ] bt ——

PICTURE 33; The result of diagonal check

PICTURE 34; Diagonal checked

Found damage casing of drag chaln.
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PICTURE 35 Caslng of drag chaln damaga
2,72 Work

Changed bush bearing of scrapper chain.

PICTURE 36: Replace new graphite bush bearing

Repair damage casing of drag chain.

PICTURE 37: Repair drag chain casing

Install new chain flight 2 pcs.
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PICTURE 38: Install chaln fiight for scrapper
2.8 Bottom baffle plate
2.8.1 Inspection
Found baffle plate were locked and can’t move,

PICTURE 39: The condition of baffle plates
2.8.2  Work

Repaired baffle plates by lubrication bearing support.

PICTURE 40: Repalr baaring support

3. ELECTRICAL XINSPECTION
3.1 VItest (CVC Curve)

The result of ESP 1,2 field 1 and field 2 CVC curves shown below was
successful, as both fields could reach almost 400 mA secondary
current without any spark.

No load test

ESP 1

Field 1 = 400 mA, 36 kv
Field 2 = 400 mA, 50 kv
ESP 2

Field 1 = 400 mA, 36 kV
Field 2 = 400 mA, 48 kV

PICTURE 41: Controller of ESP
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4. RECOMENDATIONS 4.5 COLLECTING SYSTEM

4.1 ACCUMULATIONS

e Itis to check of plate every annual
shutdown.
« When shutting down for or any other In the
ESP’s, It Is to leave in op of all the rapping 4.6  OUTLET GAS DISTRIBUTION SCREEN

systems for some hours after the high voltage has been disconnected
from the electrical fields, approximately three (3) hours If the rapping Is

In continuous mode, and throughout a period of some ten (10) hours if ¢ There are no recommendations,

not in continuous rapping mode.

This actlon Is considered Important In order to ensure the best cleaning 4.7 HOPPERS

possible of coll plates, and gas

screens, During this period the dust transport must also be In operation * There are no recommendations.

s Follow cleaning with alr every shutdown, especially Inside the support
insulators and guard tubes. 4.8 DUST TRANSPORTS

It Is recommended to check condition of bush bearing every shutdown,
It Is strongly recommended to replace chain scrapper for ESP2 and re-
alignment In next shutdown,

4.2 CASING

« Itis recommended to monitoring In every annual shutdown If found any
leakage point must be repalr,

It was noted that the packing cord must be replacement when open the ) 4.9  ELECTRICAL
Inspection door,

* Recommend: Spare part for packing cord.

.

* There are no recommendatlons.

2 Finally, please be Informed that F.L.Smidth T.H. Div. Alrtech Is at your
disposal for any further study. of recommendations regarding the ESP’s for the

4.3 INLET GAS DISTRIBUTION SCREEN Recovery Boller, as well as any future planning of future maintenance work.

« It is always recommended to keep under observation the possible
abrasion of the elements of the screens at the entrance of the
precipitator, In order to ensure a better performance during operation, L RECOMENDED SPARE PARTS
and at the same time prevent worn Items from falling into the bottom
hopper.

e It Is recommended to recheck for dust deposited and cean every
annual shutdown that will be effect to alr flow direction Inside ESP.

* Itis recommended to order good quality spare part for rapping system,

Prior to the next annual shutdown of the ESP for the recovery boiler, It Is
mcmn" ':r:nded that Thal Paper Banpong have the following spare parts
availal H

4.4 DISCHARGE SYSTEM

* It is recommended to cleaning all insulator part surface and condition
check after cleaning must be done before start ESP. The all Insulator
part shouldn't found any crack.

¥ Is recornmended 1o replace new discharge electrode for 19 fleld both
esn.

It Is recommended to test run rapping system before start ESP

It Is recommended to recheck gap condition before start ESP. that the
discharge electrodes must be center between both side of collecting

..

plates, i
I
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5.1  List of spare parts . 6. FLSMIDTH CONTRACT

Table C: List of Spare Parts
Wisarut Polhong

NG | iaacriytion ol t prbior Part Hist / Q'ty Site Service - Field englneer
Pos. Mobile +66 63 213 6036
1 |Packing cord for Inspection door and 100 m wigo-th@fismidth.com
manhole:
We recommand to change hew gasket every
Ume as open door to check or maintenance,
2 Discharge electroda FLS design 2 ESPs
Retrofit 1 field of 2 ESPs
3| Graphite bush bearing ESens noral c:'_"’ﬂ“z,‘;“E‘:I:":w
Mobile +66 92 662 6990
4| Chain scrapper Tset

JEIA-TH@fsmidth.com

Rungrote Sumarat
Area Manager

Mobile +66 81 170 0430
rus-th@fismidth.com
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PLAN PM aav2in BIO FILTER SYSTEM

Equipment Description Job Activity Plan PM (Description/M)
E707810E2-1550060 ACID TANK a8 TANK 6
E707810E2-1550070 BASE TANK a8 TANK 6
E707810E2-0230280 COOLING TOWER a8 COOLER : 6
E707810E2-2612140 WASTE PUMP No.1 CHECK BOLT & RUBBER COUPLING 3
E707810E2-2612140 WASTE PUMP No.1 CHANGE OIL PUMP ( TELLUS 68 ) 12
E707810E2-2500010 CIRCULATE PUMP CHAMBER No.1A CHANGE OIL PUMP ( TELLUS 68 ) 12
E707810E2-2500020 CIRCULATE PUMP CHAMBER No.1B CHANGE OIL PUMP ( TELLUS 68 ) 12
E707810E2-2500030 CIRCULATE PUMP CHAMBER No.2A CHANGE OIL PUMP ( TELLUS 68 ) 12
E707810E2-2500040 CIRCULATE PUMP CHAMBER No.2B CHANGE OIL PUMP ( TELLUS 68 ) 12

PLAN PM 2av2i@ WET SCRUBBER SYSTEM
Equipment Description Job Activity Plan PM (Description/M)
E707810E2-2621310 COOLED PUMP A CHECK BOLT & RUBBER COUPLING 3
E707810E2-2621310 COOLED PUMP A CHANGE OIL PUMP ( TELLUS 68 ) 12
E707810E2-2621320 COOLED PUMP B CHECK BOLT & RUBBER COUPLING 3
E707810E2-2621320 COOLED PUMP B CHANGE OIL PUMP ( TELLUS 68 ) 12
E707810E2-1501200 WATER SUMP TANK a3 TANK 6
E707810E2-0230300 PLATE HEAT EXCHANGER ndaan I EXCHANGER 6
E707810E2-2612150 WET SCRUBBING PUMP CHECK BOLT & RUBBER COUPLING 3
E707810E2-2612150 WET SCRUBBING PUMP CHANGE OIL PUMP ( TELLUS 68 ) 12
E707810E2-1430620 BLOWER WET SCRUBBER ns1adn 1w FAN & BLOWER 6
E707810E2-2000830 NaOH METERING PUMP CHANGE OIL PUMP ( TELLUS 68 ) 12
E707810E2-2630490 WBL.TO EF.4 No.1 PUMP CHECK BOLT & RUBBER COUPLING 3
E707810E2-2621340 WBL.TO EF.4 No.2 PUMP CHECK BOLT & RUBBER COUPLING 3
E707810E2-2630490 WBL.TO EF.4 No.1 PUMP CHANGE OIL PUMP ( TELLUS 68 ) 12
E707810E2-2621340 WBL.TO EF.4 No.2 PUMP CHANGE OIL PUMP ( TELLUS 68 ) 12
E707810E2-0230290 HEAT EXCHANGER ns1adn I EXCHANGER 6
E707810E2-1550080 NaOH TANK a51adn W TANK 6
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venaswat : USinasmnaznauwainszuuihyatdiduiterwadhy PB 9439 0.A.-5.0.65

a1s19anINATsTu SLUDGE 2022

6282.30

5526.20

Feb.

4118.72 8096.49

Mar.

1839.22 3700.03 5539.25 0

May.
_(ART.

231.42 0 231.42 0
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Net Weight
q3-57(3)-1/3741 Fly ash 2,230.02 Fid
83-43(1)-122/52n4 Fly ash 1,546.24 Fid
3-101-14/441U Flyash 880.70 Fid
3-101-1/4441 Bottom ash 461.77 B
3-106-11/525¢) Fly ash 906.16 Fid
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