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Our goals are to create more
effective and better
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Enphoenix Corporation Co.,Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Cell 1&2 Plant : B-Grimm Power (WHA)1 |Unit: Date : 27-30 Dec 24

- | Cooling Tower Job No. :

Job Name : Preventive Maintenance Cooling Tower

Cooling Tower

Prepare by : Supakit K.

Pict. 1 Check drive shaft alignment motor before.

Enphoenix Corporation Co. Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Cell 1&2 Plant : B-Grimm Power (WHA)1 |Unit : Date : 27-30 Dec 24

Job No. :

Job Name : Preventive Maintenance Cooling Tower

Prepare by : Supakit K.

Pict. 2 Check drive shaft alignment gearbox before.

Pict. 5 Measure Tip track, Blade tip clearance,

and Blade pitch angle before.

Pict. 3 Check coupling gap before dis-connect
drive shaft.

Pict. 6 Adjust drive shaft alignment motor after.

Pict. 4 cCheck distance between shaft ends before

dis-connect drive shaft.

/{4“‘""3 ( Anucha Buttrasorn ) 30 / Dec / 24

Pict. 7 Adjust drive shaft alignment gearbox after.

Pict. 8 Check coupling gap after final alignment.
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Enphoenix Corporation Co.,Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Plant : B-Grimm Power (WHA)1 |Unil : Date : 27-30 Dec 24

Cooling Tower |Job Name : Preventive Maintenance Cooling Tower Job No. :

ENIADE

PHOTO REPORT Prepare by : Supakit K.

Enphoenix Corporation Co.,Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Plant : B-Grimm Power (WHA)1 |Unit : Date : 27-30 Dec 24

Cooling Tower |Job Name : Preventive Maintenance Cooling Tower Job No. :

Pict. 9 cCheck distance between shaft ends after
drive shaft.

Pict. 10 Tighten torque bolt of drive shaft coupling.

Pict. 11 measure Tip track,Blade pitch angle,Tip clearance
after replace fan blade set.

Pict. 12 Tighten torque bolt of fan blade.

PHOTO REPORT Prepare by : Supakit K.

"6"""1" ( Anucha Buttrasorn ) 30 / Dec / 24

Pict. 14 Check Gear

Pict. 15 Refuel gearbox oil.

Pict. 16 Coating on hub fan blade.

Pages 3 of
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Plant : B-Grimm Power (WHA)1 |Unil : Date : 27-30 Dec 24

Job Name : Cleaning Cooling Tower Job No. :

Enphoenix Corporation Co.,Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Plant : B-Grimm Power (WHA)1 |Unit : Date : 27-30 Dec 24

Cooling Tower [Job Name : Cleaning Cooling Tower Job No. :

PHOTO REPORT Prepare by : Supakit K.

PHOTO REPORT Prepare by : Supakit K.

Pict. 17 Random weight fill packs

Pict. 18 Fan stack condition before cleaning

Pict. 19 prift eliminator condition before cleaning

Pict. 20 Install net on fill packs

EPC:

/&"‘"‘1 ( Anucha Buttrasorn ) 30 / Dec / 24

}ti‘ $ S, = Pict. 21 Fan stack after cleaning
" . S

1

Pict. 22 Fan stack after cleaning

Pict. 23 Clean drift eliminator and structural

Pict. 24 Drift eliminator and structural after cleaning
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Contact Us

Head Office :
Head Office : 68 ,363 Road, Tambol Tabma,

Muang, Rayong 21000 THAILAND
Tel. 038-017-951 TAX ID 0105557096531
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MECHANICAL
INSPECTION Report

FOR

9,

B.GRIMM

SINCE 1878

B.Grimm Power (WHA) 1 Limited.

Preventive Maintenance
and

Cleaning
For

> Cooling Tower
Cell 1l

( Enphoenix Corporation
\ 68 National Highway Route 363, Tombon Thap Ma

Amphoe Muang, Rayong 21000 Thailand,
ENPFPHOENIP< Tel : 038-017951

CORPORATION

L

N STEN

Enphoenix Corporation Co.,Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand
Plant : B-Grimm Power (WHA)1 |Unit : Date : 27-30 Dec 2024
< Cooling Tower |Job Name : PM&Cleaning Cooling Tower Gearbox Job No. :

CONTENT Prepare by : Supakit K.
Content
Page
1.  Summary - Scope of work 1
2. Inspection Check Sheet 2
3. Inspection Report 3-8
4. Spare Parts List 9
5. Alignment Before 10-13
6  Alignment After 14-17
EPC: /é"'"' 3 ( Anucha Buttrasorn ) 30 / Dec / 24
Customer : ( ) / /




Enphoenix Corporation Co.,Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Date : 27-30 Dec 2024

Cooling Tower

Plant : B-Grimm Power (WHA)1 IUnit :

Job Name : PM&Cleaning Cooling Tower Gearbox

Job No. :

¢

Enphoenix Corporation Co. Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Plant : B-Grimm Power (WHA)1 |Unit: Date : 27-30 Dec 2024

Cooling Tower

Job Name : PM&Cleaning Cooling Tower Gearbox

Job No. :

Before

SUMMARY REPORT

Prepare by : Supakit K.

Scope of work
1. For Gearbox

1.1 Check bolts tightening of gear support.

1.2 Replace gear oil ISO VG 220 50 liters/cell.

1.3 Refill grease for labyrinth seal of low speed shaft.

1.4 Check drain and vent piping and hose.

1.5 Inspect / check condition of gear teeth and condition of gearbox.
2. ForFan

2.1 Check all bolts tightening of hub and blade by torque wrench.

2.2 Measurement and record tip clearance,blade angle.

2.3 Check drain hole of fan blades.

2.4 Check and clean deposits on blades and hub by high pressure water jet pump.

2.5 Check condition of coating attack / corrosion and erosion of fasteners and leading edge.

2.6 Check cracks on blades.
3. For Transmission Shaft and Couplings

3.1 Check tightness of bolt coupling.

3.2 Check and record alignment.

3.3 Check flexible eiements condition for crack, wear, and tear or corrosion.

3.4 Check and clean deposits and corrosion of shaft.

3.5 Measurement gap between the spacer flange and the hub flange coupling on both ends.
4. For Drift eliminators

4.1 Check condition for damage.

4.2 Check gaps between panels.

4.3 Check and clean all depoisits (salt, mud, scaling, algae) by high pressure water pump.
5. For water distribution and spray nozzles set

5.1 Inspect condition of spray nozzles.

5.2 Tightening of sprayers if necessary.

5.3 Check piping distribution for damage.

5.4 Clean and remove deposits from nozzle and fill pack area.

5.5 Random check and record weight of fill pack 6 ea.

Issues As-Found
1.
2.

Solving Problems As-Found
1.

2.

Additional & Extra Work / Other
1.
2.

EPC : /f;-’*"‘ 3 (

Anucha Buttrasorn ) 30 [/ Dec / 24

After Check Sheet Prepare by : Supakit K.
Result
Parts Name Inspection Items Inspection method [ Accepted |Recondite/
/Reuse Repaired Replaced
HUB Coupling Surface contact (Scratch, Vi Ogpc OPT O O
Trace, Seizing, Melting etc.)
Abrasion, Crack Vi opc OPT O O
Fretting corrosion on back Vi gpc OPT O O
Surface
Rust & Corrosion Vi Oopc OPT O O
Disc Coupling Surface contact (Scratch, Vi Opc OPT [m} O
Trace, Seizing, Melting etc.)
Abrasion, Crack vi Opc OPT O O
Fretting corrosion on back VI gopc OPT O O
Surface
Rust & Corrosion Vi gbpc oPT [} O
Fan blade Deformation and defect on Vi opc OPT O O
Split surface VI ODbc OPT O O
Abrasion, Crack VI ‘opbc OPT O O
Gear Qil Seal Vi opc OFPT O O
Rust & Corrosion Vi opc OPT O O
Stack Abrasion, Crack Vi Opc OPT O O
VL. : Visual Inspection DC. : Dimension Check PT. : Penetrant Test FC. : Function test

Customer : ( ) / /
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Remarks
EPC: /6“"“1- ( Anucha Buttrasorn ) 30 / Dec / 24
Customer : ( ) / /
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ENPHOENIP

CORPORATION

INSPECTION ACTIVITIES
roR

PREVENTIVE MAINTENANCE
AND CLEANING

COOLING TOWER
CELL 1

Enphoenix Corporation Co. Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

&-— Plant : B-Grimm Power (WHA)1 IUnit: Date : 27-30 Dec 2024
ENPHOENDC Cooling Tower [Job Name : PM&Cleaning Cooling Tower Gearbox Job No. :
Before After Inspection Sheet Prepare by : Supakit K.

1. Gearbox, motor, drive shaft details

GEAR BOX SIDE_| __MOTOR SIDE
Iltem Description Brand Frame no. Serial no. Output (RPM)
Before OMEC MOTORS - - 1480
Motor
After OMEC MOTORS - - 1480
Item Description Brand Model no. Serial no. Input (RPM)
ORI010928-
Before Hansen QVER2-CUN-125 | 2015 / AN0083 1485
<DP>
Gearbox ORI010928-
After Hansen QVER2-CUN-12.5 [ 2015 / AN0083 1485
<DP>
Iltem Description Brand Model no.
) Before Addax LRR650.825SS
Drive shaft
After Addax LRR650.825SS
. _ Before After X
Position Parts Description Design
0° | 90° | 180°|270°| 0° [ 90° |180°|270°
A Distance Between Shaft Ends (DBSE) |4801/4801{4801(4801{4801|4801(4801{4801| 4800.0
Gap gearbox side v Gap motor side
Before m"*@” Before
0° 90° 180° 270° 180° 0° 90° 180° 270°
18.76 18.68 18.52 18.83 19.05 19.14 19.12 19.09
After After
0° 90° 180° 270° 0° 90° 180° 270°
18.65 18.66 18.63 18.73 19.37 19.37 19.38 19.40
Note: Maximun Parallel/ Angular misalignment: 0.05 mm.
Measurement: 1 Tape measure Tool no. : 1 Unit : mm.
2 Vernier caliper Tool no. : 1
3 Tool no. :
4 Tool no. :
5 Tool no. :
Note : Specification from manufacturer service manual or Customer requirement
EPC: /6"“‘“‘1’%- ( Anucha Buttrasorn ) 30 / Dec / 24
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Enphoenix Corporation Co.Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

.&( Plant : B-Grimm Power (WHA)1 |Un|t : Date : 27-30 Dec 2024

ENPHOENX Cooling Tower |Job Name : PM&Cleaning Cooling Tower Gearbox Job No. :

Before After Inspection Sheet Prepare by : Supakit K.

Enphoenix Corporation Co.,Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Date : 27-30 Dec 2024

,,\t\ Plant : B-Grimm Power (WHA)1 IUnit :

FR-OENDC Cooling Tower |Job Name : PM&Cleaning Cooling Tower Gearbox Job No. :

2. Torque bolt equipment

[1] JZLIEI4 [1]
a | || &
— ;
M I——
§
rd b

Before After Inspection Sheet

Prepare by : Supakit K.

3. Fan blade measurement and Tip track

Position Parts Decription ’| |<, _»i |<_ EilEillng
Torque
1 Blade clamp bolt M20 30 mm. 250 Nm.
2 Hub plate bolt M30 46 mm. 917 Nm.
3 Lock plate bolt M30 46 mm. |spring washer flaf
4 Set screw lock bolt - - -
5 Bolt lock gearbox M30 46 mm. [Hammer Wrench
6 Set screw lock coupling - - -
7 Shaft coupling bolt M10 16 mm. 45 Nm.
Measurement: 1 Torque wrench Tool no. : 1 Unit : mm.
2 Tool no. :
3 Tool no. :
4 Tool no. :
5 Tool no. :
Note :  Specification from manufacturer service manual or Customer requirement
EPC: /éWW‘ 3. ( Anucha Buttrasorn ) 30 / Dec / 24
Customer : ( ) / /

O —]
=N m—
N —
BEFORE AFTER
Blade No. |Blade Tracking Design [Blade No. |Blade Tracking Design
1 0 1 0
2 +5 2 +4
3 -1 3 +2
4 +5 4 -17
5 -12 5 -18
6 -9 6 -12
+25.4 +25.4
7 -20 7 -7
8 -15 8 -12
Note: Fan Blade tracking Tolerance not over 25.4 mm
Measurement : 1 Ruler Tool no. : 1 Unit : mm.
2 Tool no. :
3 Tool no. :
4 Tool no. :
5 Tool no. :
Note : Specification from manufacturer service manual or Customer requirement
EPC : /g"’“" » ( Anucha Buttrasorn ) 30 / Dec / 24
Customer : ( ) / /
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&

Cooling Tower

Enphoenix Corporation Co. Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Plant : B-Grimm Power (WHA)1 [Unit :

Date : 27-30 Dec 2024

Job Name : PM&Cleaning Cooling Tower Gearbox

Job No. :

Before After

Inspection Sheet

Prepare by : Supakit K.

Enphoenix Corporation Co. Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Plant : B-Grimm Power (WHA)1 [Unit :

Date : 27-30 Dec 2024

L

Job Name : PM&Cleaning Cooling Tower Gearbox

Cooling Tower

Job No. :

4. BLADE TIP CLEARANCE MEASUREMENT

A

0, T,
[T

Before After

Inspection Sheet

Prepare by : Supakit K.

5. BLADE PITCH ANGLE MEASUREMENT

Before After
Blade Tip Clearance Blade Tip Clearance
N Design N Design
© 0 45 90 | 135 | 180 | 225 | 270 | 315 o 0 45 90 | 135 | 180 | 225 | 270 | 315
1 28.0131.0|33.0| 30.0( 28.0( 30.0| 36.0| 50.0 1 126.0/29.0|31.0(28.0(26.0(28.0|34.0|48.0
2 25.0128.0]30.0|27.0( 25.0( 27.0| 33.0| 47.0 2 |24.0[27.0/29.0)|26.0|24.0|26.0 32.0 46.0
3 24.0127.0]129.0|26.0(24.0( 26.0| 32.0| 46.0 3 |24.0]|27.0(29.0(26.0(24.0|26.0| 32.0| 46.0
4 26.0129.0]31.0|28.0( 26.0 28.0| 34.0| 48.0 4 |25.0(28.0/30.0]27.0|25.0(27.0(33.0(47.0
5 26.0129.0)31.0| 28.0( 26.0 | 28.0| 34.0| 48.0 5 |25.0]28.0(30.0(27.0(25.0|27.0|33.0|47.0
6 25.0128.0]30.0|27.0( 25.0( 27.0| 33.0| 47.0 6 |[24.0[27.0/29.0)|26.0|24.0|26.0( 32.0( 46.0
7 25.0128.0]30.0(27.0(25.0(27.0| 33.0| 47.0 7 |25.0(28.0/30.0)27.0|25.0|27.0(33.0(47.0
8 27.0130.0]32.0(29.0(27.0( 29.0| 35.0| 49.0 8 |25.0(28.0/30.0)27.0|25.0|27.0(33.0(47.0
Note:
Measurement: 1 Ruler Tool no. : 1 Unit : mm.
2 Tool no. :
3 Tool no. :
4 Tool no. :
5 Tool no. :
Note : Specification from manufacturer service manual or Customer requirement
EPC: 114‘*"‘1‘ ( Anucha Buttrasorn ) 30 / Dec / 24
Customer : ( ) / /

Pages 6 of 17

W
NS
Jmm
BEFORE AFTER
BLADE NO. BLADE PITCH ANGLE DESIGN BLADE NO. BLADE PITCH ANGLE DESIGN

1 3.5 1 4.8

2 3.5 2 4.6

3 3.7 3 4.7

4 31 4 4.8

4.7 4.7

5 3.7 5 4.7

6 3.6 6 4.9

7 3.5 7 4.8

8 3.7 8 4.7

Note: Fan Pitch Angle Tolerance degree 4.7 +/- 0.2 degree.
Measurement : 1 Digital level Tool no. : 1 Unit : mm.

2 Tool no. :
3 Tool no. :
4 Tool no. :
5 Tool no. :

Note : Specification from manufacturer service manual or Customer requirement

EPC : "6""‘"1 ( Anucha Buttrasorn ) 30 / Dec / 24
Customer : ( ) / /
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HOEN Cooling Tower

Enphoenix Corporation Co. Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Plant : B-Grimm Power (WHA)1 IUnit :

Date : 27-30 Dec 2024

Job Name : PM&Cleaning Cooling Tower Gearbox Job No. :

Before O After

Inspection Sheet

Prepare by : Supakit K.

6. RANDOM WEIGHT FILL PACK FOR BEFORE

ELRE
Ir-.-e. Sabn s

CTW1
Layer Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Remark
e Weigt oy e Weigt oy e Weigt e Weigt e Weigt e Weigt
Fill Size (Kes) Fill Size (Kes) Fill Size (Kes) Fill Size (Kes) Fill Size (Kes) Fill Size (Kes)
2000 2000 2000 2000 2000 2000
1 X X X X X X
500 128 | 500 13.0 | 500 13.5 | 500 13.2 | 500 128 | 500 13.0
X X X X X X
500 500 500 500 500 500
Note :
Measurement: 1 scales Tool no. : 1 Unit : Kg.
2 Tool no. :
3 Tool no. :
4 Tool no. :
5 Tool no. :
Note : Specification from manufacturer service manual or Customer requirement
EPC: fé"""‘ 3. ( Anucha Buttrasorn ) 30 / Dec / 24
Customer : ( ) / /
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CELL 1




Enphoenix Corporation Co.Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

\{ Plant : B-Grimm Power (WHA)1 |Unil : Date : 27-30 Dec 2024
DTN Cooling Tower |Job Name : PM&Cleaning Cooling Tower Gearbox Job No. :
O Before After Spare Parts List Prepare by : Supakit K.
No Part No./Item No. Description Q'ty | Cause Remarks
1 - O-ring 1EA. 2
Case of replacement: 1. Damage 2. Deterioration
3. Modification 4. Consumable
5. Others 6. -
Note : Specification from manufacturer service manual or Customer requirement
. Aamd
EPC : ki ( Anucha Buttrasorn ) 30 [/ Dec / 24
Customer : ( ) / /
Pages 9 of 17
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DRIVE SHAFT
ALIGNMENT BEFORE

roR

COOLING TOWER FAN
CELL 1




EASY-LASER®

HORIZONTAL REPORT
VERTICAL
Offset (mm)

Date: 12-27-2024 10:26 AM
Company: Easy-Laser AB
Operator:

Measurement: Horizontal

File name: Before Motor B-Grimm -Cell 1

Detector serial: 165527, 165537

Angle (mm/100 mm)

B -0.01

-r< 007

Feet Values (mm)

* K

*as found results

—*  MF1 0.26
MF2  0.57

Feet Values (mm)

—*  MF1 0.24
MF2  0.54

HORIZONTAL
Offset (mm) Angle (mm/100 mm)
B 002 ] [« 0 07
- %
@ *)
“,“!""‘
I = B
[ I L ‘-=.I
‘.-.; B
Signature:

MACHINE SETUP

COUPLING SHORT FLEX
COUPLING @ (mm) -

S-C (mm) 65

S-M (mm) 130

M-F1 (mm) 320

MF1-F2 (mm) 450

TOLERANCE (EASY-LASER)

RPM 1500

Offset (mm)
Acceptable (*) 0.07
Excellent (**) 0.05
THERMAL COMPENSATION

VERTICAL OFFSET (mm)
HORIZONTAL OFFSET (mm)
VERTICAL ANGLE (mm/100 mm)
HORIZONTAL ANGLE (mm/100 mm)

SOFTFOOT

NOTES

(S) Empty Shaft

L

(M) Electric Motor

Angle (mm/100 mm)
0.07
0.05

0.11

0.02

M —
T I
TR &} F1.F2
li
&

I
N




EASY-LASER®

HOZNOP( AL ZE) OZ(
dEZ( NCAL
Offset gnm.

Date: 12-27-2024 10:66 AM
Company: Easy-Laser AB

Operator:

Measurement: Horizontal
File name: Before Gearco5 B-Grimm - Cell 1

Dete, tor serial: 13RR271 13RR67

AnVie gnm/100 mm.

0"02

-0"06

L8

=s

Wk

=s

Sas founUresults

HOZNOP( AL
Offset gnm. AnVle gnm/100 mm.
BE 000 | [ -006
* —S Wk
‘:Iu 0
ru_:.
. 4 [+ L,
e | | iy

hiVhature:

—s

Feet dalues gnm.
MF1 -02R
MF2 -0"46

Feet dalues gnm.
MF1 -0"23
MF2 -0*44

MACHNPE hE( X)

L

. Empty hhaft dVl. Gearco5

COX) LNPG hHOZ( FLEY
COX) LG b gnm. -
h-C gnm. 3R
h-M gnm. 160
M-F1 gnm. 700
MF1-F2 gnm. R20
( OLEZAPCE gEAhx-LAhEZ. i
Z)M 1R00
Offset gnm. AnVle gnm/100 mm.
A, , eptacle &3 0*07 0707
E5, ellent g5 00R 00R
( HEZMAL COM) EPhA( NP oY
dEZ( NCAL OFFhE( gnm.
HOZNOP( AL OFFhE( gnm.
dEZ( NCAL APGLE gnm/100 mm. -
HOZNOP( AL APGLE gnm/100 mm. -
hOF( FOO( >
-—- — 000 0706
i W—
- - 000 006
PO( Eh _s




® Date: 12-27-2024 11:21 AM
EAsSY-LASER Company: Easy-Laser AB
Operator:
Measurement: Horizontal

File name: After Motor B-Grimm - Cell 1
Detector serial: 165527, 165537

HORIZONTAL REPORT

VERTICAL
Offset (mm) Angle (mm/100 mm)
. O - OO . O O 1 Feet Values (mm)
W 0.00* Y 0.06 * MF1 0.04
MF2 0.09
ENPHOENIPL ——
CORPORATION
DRIVE SHAFT
ALIGNMENT AFTER HORIZONTAL
Offset (mm) Angle (mm/100 mm)
. O OO . O 03 Feet Values (mm)
-0.01* v 0.06 * MF1 0.12

ron

COOLING TOWER FAN
CELL 1

Signature:




MACHINE SETUP

COUPLING SHORT FLEX
COUPLING @ (mm) -

S-C (mm) 70

S-M (mm) 140

M-F1 (mm) 300

MF1-F2 (mm) 450

TOLERANCE (EASY-LASER)

RPM 1500

Offset (mm)
Acceptable (*) 0.07
Excellent (**) 0.05

THERMAL COMPENSATION

VERTICAL OFFSET (mm)
HORIZONTAL OFFSET (mm)
VERTICAL ANGLE (mm/100 mm)
HORIZONTAL ANGLE (mm/100 mm)

SOFTFOOT

NOTES

L

(S) Empty Shaft (M) Electric Motor

E—.T]—l.--o
—_t

- e
T T
BAFT F1.F2

Angle (mm/100 mm)
0.07
0.05

b

0.01

0.02

I
»

2/2

EASY-LASER®

iul ZNuTPBL | EAul P
VE| PABL
u @et (mm)

B 0.01
Wk

0.01*

Date: 12-27-2024 2:66 AM
Company: Easy-Laser BO
u perator:
MeasHement:i orz ontaF
f Z& name: B&r O-c ranm c ear 5efF1
Deteb5tor seraF 1, 3327R1, 3367

Bngfe (mm/100 mm

)
. '001 f eet Vafes (mm)

w W -0.06 * Mf 1 -0.0,
Mf 2 -0.11

*as ®Hnd resHfs

i ul NuTPBL

u @et (mm

0.00

Bngfe (mm/100 mm)

N -0.06

f eet VafHes (mm)

& 0.00* * % -0.04* Mf 1 -0.23
Mf 2 -0.46
e ic
L I ¥ v
F
B e——— [ | J o e »
e | — [y
L i, ” i ® s
0 8]

SgnatHre:




MBCi 4 E SEPUA

L

(S) Empty Sha® (M) c earXoh
CuUALZ ¢ Si ul PfLEY o
CuUALZ c b (mm) - ==
S-C (mm) ,3 E N Vo —
S-M (mm) 160

M-f 1 (mm) 700 —_—

—i
Mf 1-f 2 (mm) 320 & -y

Pu LEI BTCE (EBSx-LBSEI ) |_i
I AM 1300
u @et (mm) Bngfe (mm/100 mm)
B55eptaXFe (*) 0.07 0.07
Eh5effent (**) 0.03 0.03
Pi EI MBL CuMAETSBP4I T Q

VEI PTBL uf f SEP (mm)
i ul NuTPBL uffSEP (mm)
VEI PTBL BTc LE (mm/100 mm)
i ul NuTPBL BTc LE (mm/100 mm)

SufPfuuP >
- --- 0.01 0.01
A __|c
. , J:J .
W= — w5l - & ) |
- B
-— --- 0.00 0.01
TuPES
=7
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Our goals are to create more
effective and better
maintenance with world best
quality products. We do not
only offer excellent service with

attractive price, but we also
make a firm commitment to
guarantee safety at work and
on-time delivery as customers

MECHANICAL
INSPECTION Report
FOR

A B.GRIMM

SINCE 1878

B.Grimm Power (WHA) 1 Limited.

Preventive Maintenance
and

Cleaning

For

> Cooling Tower
Cell 2

Enphoenix Corporation

68 National Highway Route 363, Tombon Thap Ma
Amphoe Muang, Rayong 21000 Thailand,

Tel : 038-017951

.

ENPHOENI




Enphoenix Corporation Co.,Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Enphoenix Corporation Co.,Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Plant : B-Grimm Power (WHA)1 |Unit:

Date : 27 - 30 Dec 2024

Plant : B-Grimm Power (WHA)1 |Unit :

Date : 27 - 30 Dec 2024

Cooling Tower |Job Name : PM&Cleaning Cooling Tower Gearbox

Job No. :

HOENDS Cooling Tower |Job Name : PM&Cleaning Cooling Tower Gearbox Job No. :

SUMMARY REPORT

Prepare by : Supakit K.

Scope of work
1. For Gearbox

1.1 Check bolts tightening of gear support.

1.2 Replace gear oil ISO VG 220 50 liters/cell.

1.3 Refill grease for labyrinth seal of low speed shaft.

1.4 Check drain and vent piping and hose.

1.5 Inspect / check condition of gear teeth and condition of gearbox.
2. ForFan

2.1 Check all bolts tightening of hub and blade by torque wrench.

2.2 Measurement and record tip clearance,blade angle.

2.3 Check drain hole of fan blades.

2.4 Check and clean deposits on blades and hub by high pressure water jet pump.

2.5 Check condition of coating attack / corrosion and erosion of fasteners and leading edge.

2.6 Check cracks on blades.
3. For Transmission Shaft and Couplings

3.1 Check tightness of bolt coupling.

3.2 Check and record alignment.

3.3 Check flexible eiements condition for crack, wear, and tear or corrosion.

3.4 Check and clean deposits and corrosion of shaft.

3.5 Measurement gap between the spacer flange and the hub flange coupling on both ends.
4. For Drift eliminators

4.1 Check condition for damage.

4.2 Check gaps between panels.

4.3 Check and clean all deposits (salt, mud, scaling, algae) by high pressure water pump.
5. For water distribution and spray nozzles set

5.1 Inspect condition of spray nozzles.

5.2 Tightening of sprayers if necessary.

5.3 Check piping distribution for damage.

5.4 Clean and remove deposits from nozzle and fill pack area.

5.5 Random check and record weight of fill pack 6 ea.

Issues As-Found
1.
2.

Solving Problems As-Found
1.

2.

Additional & Extra Work / Other
1.
2.

CONTENT Prepare by : Supakit K.
Content
Page
1. Summary - Scope of work 1
2. Inspection Check Sheet 2
3. Inspection Report 3-8
4. Spare Parts List 9
5. Alignment Before 10-13
6  Alignment After 14-17
EPC: -"é"""l" ( Anucha Buttrasorn ) 30 / Dec / 24
Customer : ( ) / /

EPC: /é“"“ll ( Anucha Buttrasorn ) 30 / Dec / 24

Customer : ( ) / /
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Enphoenix Corporation Co.,Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Plant : B-Grimm Power (WHA)1 lUnit :

Date : 27 - 30 Dec 2024

Cooling Tower |Job Name : PM&Cleaning Cooling Tower Gearbox

Job No. :

Before After Check Sheet Prepare by : Supakit K.
Result
Parts Name Inspection Items Inspection method [ accepted Recondite/ Replaced
/Reuse Repaired
HUB Coupling Surface contact (Scratch, Vi Opc OPT O O
Trace, Seizing, Melting etc.)
Abrasion, Crack Vi opc OPT O [}
Fretting corrosion on back Vi Opc OoPT O O
Surface
Rust & Corrosion Vi gbpc OPT O O
Disc Coupling Surface contact (Scratch, VI Opc OPT O [m}
Trace, Seizing, Melting etc.)
Abrasion, Crack vi ODcC OPT O m]
Fretting corrosion on back Vi Oopc OPT O O
Surface
Rust & Corrosion Vi Opc OPT O O
Fan blade Deformation and defect on VI Opc OPT O [m]
Split surface Vi ODCc OPT O O
Abrasion, Crack Vi gopc OPT O O
Gear Oil Seal Vi Obpc OPT O O
Rust & Corrosion Vi opc OPT O O
Stack Abrasion, Crack Vi Ogbc OPT O O

VL. : Visual Inspection

DC. : Dimension Check PT. : Penetrant Test

FC. : Function test

Remarks
EPC : /é"“‘“ 3 ( Anucha Buttrasorn ) 30 [/ Dec / 24
Customer : ( ) / /

Pages 2 of 17
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Cooling Tower

Enphoenix Corporation Co.,Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Plant : B-Grimm Power (WHA)1

IUnit:

Date : 27 - 30 Dec 2024

L

Job Name : PM&Cleaning Cooling Tower Gearbox

Job No. :

Enphoenix Corporation Co.Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Plant : B-Grimm Power (WHA)1 |Un|t:

Date : 27 - 30 Dec 2024

Cooling Tower |Job Name : PM&Cleaning Cooling Tower Gearbox

Job No. :

Before

After

Inspection Sheet

Prepare by : Supakit K.

Before

After

Inspection Sheet

Prepare by : Supakit K.

1. Gearbox, motor, drive shaft details

>710n Beal

2. Torque bolt equipment

ta g

—

(1]
\E ]
4

b

Position Parts Decription ‘,| |<, _»i@|<_ T'?Z:zz'gg
1 Blade clamp bolt M20 30 mm. 250 Nm.
2 Hub plate bolt M30 46 mm. 917 Nm.
3 Lock plate bolt M30 46 mm. |spring washer flaf
4 Set screw lock bolt - - -
5 Bolt lock gearbox M30 46 mm. |Hammer Wrench
6 Set screw lock coupling - - -
7 Shaft coupling bolt M10 16 mm. 45 Nm.
Measurement: 1 Torque wrench Tool no. : 1 Unit : mm.
2 Tool no. :
3 Tool no. :
4 Tool no. :
5 Tool no. :
Note :  Specification from manufacturer service manual or Customer requirement

GEAR BOX SIDEJ LMOTOR SIDE
Item Description Brand Frame no. Serial no. Output (RPM)
Before ABB - - 1487
Motor
After ABB - - 1487
Item Description Brand Model no. Serial no. Input (RPM)
ORI010928-
Before Hansen QVER2-CUN-12.5 N/A 1485
<DP>
Gearbox ORI010928-
After Hansen QVER2-CUN-12.5 N/A 1485
<DP>
Item Description Brand Model no.
. Before Addax LRR650.825SS
Drive shaft
After Addax LRR650.825SS
. - Before After .
Position Parts Description Design
0° [ 90° [ 180°|270°| 0° [ 90° [180°|270°
A Distance Between Shaft Ends (DBSE) (4801|4801|4801|4801(4801|4801/4801({4801| 4800.0
Gap gearbox side r Gap motor side
Before 2’“”@*“" Before
0° 90° 180° 270° 180° 0° 90° 180° 270°
18.80 18.81 18.83 18.84 19.18 19.20 19.24 19.21
After After
0° 90° 180° 270° 0° 90° 180° 270°
18.83 18.85 18.82 18.86 19.20 19.20 19.21 19.19
Note: Maximun Parallel/ Angular misalignment: 0.05 mm.
Measurement: 1 Tape measure Tool no. : 1 Unit : mm.
2 Vernier caliper Tool no. : 1
3 Tool no. :
4 Tool no. :
5 Tool no. :
Note : Specification from manufacturer service manual or Customer requirement

EPC :

Auml

( Anucha Buttrasorn

) 30 [/ Dec / 24

EPC:

Auw3.

( Anucha Buttrasorn )

30 / Dec / 24

Customer :

Pages 3 of 17
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Enphoenix Corporation Co. Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Plant : B-Grimm Power (WHA)1 |Unit : Date : 27 - 30 Dec 2024

Cooling Tower |Job Name : PM&Cleaning Cooling Tower Gearbox Job No. :

Before

After Inspection Sheet Prepare by : Supakit K.

Enphoenix Corporation Co.,Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Plant : B-Grimm Power (WHA)1 |Unit : Date : 27 - 30 Dec 2024

Cooling Tower [Job Name : PM&Cleaning Cooling Tower Gearbox Job No. :

3. Fan blade measurement and Tip track

=]

——

BEFORE AFTER
Blade No. |Blade Tracking Design |Blade No. |Blade Tracking Design
1 0 1 0
2 -2 2 -4
3 +12 3 +13
4 +9 4 +8
5 +20 5 +18
6 +7 6 +12
= Y +25.4 = 20 +25.4
8 +15 8 +17

Note: Fan Blade tracking Tolerance not over 25.4 mm

Measurement: 1 Ruler Tool no. : 1 Unit : mm.
2 Tool no. :
3 Tool no. :
4 Tool no. :
5 Tool no. :
Note : Specification from manufacturer service manual or Customer requirement

Before

After Inspection Sheet Prepare by : Supakit K.

4. BLADE TIP CLEARANCE MEASUREMENT

EPC:

s (

Anucha Buttrasorn ) 30 / Dec / 24

Customer :

Before After
Blade Tip Clearance Blade Tip Clearance
N Design N Design
O 0 45 90 | 135 | 180 [ 225 | 270 | 315 o 0 45 90 | 135 | 180 | 225 | 270 | 315
1 27.0124.0(21.0(29.0( 25.0| 27.0| 41.0| 38.0 1 |28.0(27.0(26.0(34.0|29.0]|44.0| 12.0( 24.0
2 27.0(24.0|21.0/29.0(25.0|27.0| 41.0( 38.0 2 [29.0(28.0|27.0(35.0(30.0|45.0|13.0( 25.0
3 26.0)23.0(20.0(28.0( 24.0| 26.0| 40.0| 37.0 3 |28.0|27.0)|26.0|34.0(29.0(44.0|12.0| 24.0
4 26.0)23.0(20.0(28.0(24.0| 26.0| 40.0| 37.0 4 [28.0(27.0(26.0]|34.0)|29.0|44.0|12.0( 24.0
5 27.0124.0(21.0(29.0| 25.0| 27.0| 41.0| 38.0 5 129.0|28.0]|27.0|35.0(30.0(45.0]13.0| 25.0
6 26.0)23.0(20.0(28.0(24.0| 26.0| 40.0| 37.0 6 |[28.0/27.0|26.0|34.0(29.0(44.0|12.0|24.0
7 26.0)23.0(20.0(28.0( 24.0| 26.0| 40.0| 37.0 7 |27.0/26.0|25.0|33.0(28.0(43.0]11.0| 23.0
8 27.0124.0(21.0(29.0| 25.0| 27.0| 41.0| 38.0 8 |28.0|27.0)|26.0|34.0(29.0(44.0|12.0| 24.0
Note:
Measurement: 1 Ruler Tool no. : 1 Unit : mm.
2 Tool no. :
3 Tool no. :
4 Tool no. :
5 Tool no. :
Note : Specification from manufacturer service manual or Customer requirement
EPC: fé‘-‘"‘“% ( Anucha Buttrasorn ) 30 / Dec / 24
Customer : ( ) / /

Pages 5 of 17
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Cooling Tower

Enphoenix Corporation Co.,Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Plant : B-Grimm Power (WHA)1 |Unit:

Date : 27 - 30 Dec 2024

Job Name : PM&Cleaning Cooling Tower Gearbox

Job No. :

Before

After

Inspection Sheet

Prepare by : Supakit K.

L

ENE-O

Cooling Tower

Enphoenix Corporation Co.,Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

Plant : B-Grimm Power (WHA)1 |Unit:

Date : 27 - 30 Dec 2024

Job Name : PM&Cleaning Cooling Tower Gearbox

Job No. :

5. BLADE PITCH ANGLE MEASUREMENT

W
NS
Jmm
BEFORE AFTER
BLADE NO. BLADE PITCH ANGLE DESIGN BLADE NO. BLADE PITCH ANGLE DESIGN

1 3.5 1 4.8

2 4.1 2 4.5

3 3.7 3 4.6

4 3.7 4 4.5

4.7 4.7

5 3.7 5 4.5

6 3.6 6 4.8

7 3.5 7 4.7

8 3.9 8 4.5

Note: Fan Pitch Angle Tolerance degree 4.7 +/- 0.2 degree.
Measurement : 1 Digital level Tool no. : 1 Unit : mm.

2 Tool no. :
3 Tool no. :
4 Tool no. :
5 Tool no. :

Note : Specification from manufacturer service manual or Customer requirement

Before

0O After

Inspection Sheet

Prepare by : Supakit K.

Aun3

6. RANDOM WEIGHT FILL PACK FOR BEFORE

L1 FRPEE
e g FAE o
L

i

B

EPC: ( Anucha Buttrasorn ) 30 [/ Dec / 24
Customer : ( ) / /
Pages 7 of 17

CTw1
Layer Point 1 Point 2 Point 3 Point 4 Point 5 Point 6 Remark
e Weigt e Weigt e Weigt e Weigt oy e Weigt oy e Weigt
Fill Size (Kgs) Fill Size (Kes) Fill Size (Kes) Fill Size (Kes) Fill Size (Kes) Fill Size (Kes)
2000 2000 2000 2000 2000 2000
1 X X X X X X
500 18.0 | 500 18.0 | 500 17.4 | 500 17.6 | 500 15.6 | 500 14.0
X X X X X X
500 500 500 500 500 500
Note :
Measurement: 1 scales Tool no. : 1 Unit : Kg.
2 Tool no. :
3 Tool no. :
4 Tool no. :
5 Tool no. :
Note : Specification from manufacturer service manual or Customer requirement
EPC: /g"‘"‘ 3. ( Anucha Buttrasorn ) 30 / Dec / 24
Customer : ( ) / /

Pages 8 of 17




ENPHOENIDL

CORPORATION

USED PART LIST

ror

COOLING TOWER
CELL 2

Enphoenix Corporation Co.,Ltd. 68 National Highway Route 363, Tombon Thap Ma, Amphoe Muang, Rayong 21000, Thailand

.&( Plant : B-Grimm Power (WHA)1 |Unit : Date : 27-30 Dec 24
IR Cooling Tower |Job Name : PM&Cleaning Cooling Tower Gearbox Job No. :
O Before After Spare Parts List Prepare by : Supakit K.
No Part No./ltem No. Description Q'ty | Cause Remarks
1 - O-ring 1EA 2
Case of replacement: 1. Damage 2. Deterioration
3. Modification 4. Consumable
5. Others 6. -
Note : Specification from manufacturer service manual or Customer requirement
. s
EPC : . ( Anucha Buttrasorn ) 30 / Dec / 24
Customer : ( ) / /
Pages 9 of 17
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DRIVE SHAFT
ALIGNMENT BEFORE

ron

COOLING TOWER
CELL 2

EASY-LASER®

HORIZONTAL REPORT
VERTICAL
Offset (mm)

Date: 12-29-2024 8:56 AM
Company: Easy-Laser AB
Operator:
Measurement: Horizontal

File name: Before Motor B-Grimm - Cell 2

Detector serial: 165527, 165537

Angle (mm/100 mm)

B -0.01

'P‘ O O 5 Feet Values (mm)

* %

*as found results

HORIZONTAL

Offset (mm)

- ooo

*

- MF1 0.21
MF2 0.45

Angle (mm/100 mm)

. '0 O 1 Feet Values (mm)

* % -* MF1 -0.03
MF2 -0.05

|

| ;
*

Signature:

I




MACHINE SETUP

COUPLING SHORT FLEX
COUPLING @ (mm) -

S-C (mm) 65

S-M (mm) 130

M-F1 (mm) 360

MF1-F2 (mm) 480

TOLERANCE (EASY-LASER)

RPM 1485

Offset (mm)
Acceptable (*) 0.07
Excellent (**) 0.05

THERMAL COMPENSATION
VERTICAL OFFSET (mm)
HORIZONTAL OFFSET (mm)

VERTICAL ANGLE (mm/100 mm)
HORIZONTAL ANGLE (mm/100 mm)

SOFTFOOT

NOTES

L

(S) Empty Shaft (M) Electric Motor

ET] —re)
—_t

- e
T T
BAFT F1.F2

Angle (mm/100 mm)

0.07
0.05
&
=
0.00 0.00
B
&l L=
0.00 0.01

I
»

2/2

EASY-LASER®
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CELL 2




Date: 12-27-2024 10:42 AM
Company: Easy-Laser AB
Operator:
Measurement: Horizontal
File name: After Motor B-Grimm - Cell 2
Detector serial: 16552, 31655R

EASY-LASER®

HOI ZNOTPAL | E(OI P

* El PLAL
Offset )mmg An. le mm/100 mmg
. 0\00 0\02 Feet * alues )mmg
* % 0019 Yo 0\06 9 MF1 0\06
MF2 ov4
—

9as found results

HOI ZNOT PAL
Offset ) mmg An. le )mm/100 mmg
. 0\0 1 . _0\0 1 Feet * alues )mmg
- % 0019 o 0Ww09  MF1 -0\OR
MF2 -0\0,

Si. nature:

MACHZ E SEPU(

Cou( LA G SHOI P FLEX
COU( LA G @ )mmg -

S-C )mmg ,0

S-M )mmg 140

M-F1 )mmg R20

MF1-F2 )mmg 450

POLEI ATCE )EASY-LASEI g

I (M 1500
Offset )mmg

Acceptable )% 0\,

Excellent )% 0\05

PHEI MAL COM( ET SAPOT
* El PTAL OFFSEP )mmg

HOI NOT PAL OFFSEP )mmg

* E| PTAL ATGLE )mm/100 mmg
HOI NOT PAL AT GLE )mm/100 mmg

SOFPFOOP

TOPES

L

)SgEmpty Shaft YMgElectric Motor

BFT F1-F2

An. le )mm/100 mmg
0\,
005

&

01

001
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EASY-LASER®
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