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= Timken product line

= Timken experience in power
plant

= Timken’s resource
= Bearing application introduce
= Questions and answers
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Timken Product Line
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Commitment to Technical Progress
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' $50 million annual investment in research

and development
- Leadership position in engineering analysis
tools

' Dedication to new products and services
 Friction Management solutions
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Power Generation Experience
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TIMKEN

Where You Turn

' North American design leadership

'Decades of experience
Understand customer needs

' Dedicated engineering resources

' A history of finding solutions
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Power Generation Experience
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“Timken comes to the forefront when | think about alliance partners.
They help us keep a steady supply of products and have provided
hands-on training to our maintenance people to help maximize
performance. If we ever have a bearing problem, they get right to it.”

Michael Mackey
Maintenance Planner
Pacific Corporation
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Power Generation Experience
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Indianapolis P&L Co.

“The dependability and reliability of Timken bearings is essential to
keeping our plant operating efficiently. Timken has proven that they
are a supplier we can rely on. We will continue to depend on Timken
for all of our major bearing needs.”

Donnie Phillips

Materials Management

Indianapolis P&L Co.

-



= — V&N TIMKEN
%9{!1 H /ZA\ a EI’(] Dﬁﬁ Where You Turn

Timken Resources
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. Sales engineers
 Application engineers

' Service engineers
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Power Generation Application Detail

AIR HANDLING, SOOT BLOWERS

PULVERIZERS, CONVEYORS,
SCREENS, BULK HANDLING
EQUIPMENT

e

BOILER FEED PUMPS
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Coal-Fired Power Plant Beariné Opportunities

37 % Pulverizers

AR TR
Air Preheaters

KRB

Primary Crushing
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Material Handling
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Pulverizers Bowl Mills

= BN A E 7 B 4 e
Coal is fed into the inlet at the top of
the pulverizer and falls to rotating
grinding table

« BRI ) T v Hs B B e S
Pulverizer wheel journals are

hydraulically or spring loaded
against table

= PR R IR, FHEKEAD R 2 Th 50
TR % i ik 2% B 2 O XER
Forced hot air enters below table
and carries particles up to rotating
classifier inlet vanes

5713 TIMKEN
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Pulverized Coal Input

Coal & Aj

Dynamic
! & Classifier
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Pulverizers Bowl Mills

Coal Input
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Properly-sized fine coal particles pass
through classifier vanes and travel to
boiler
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Larger particles return to grinding ;
table for further pulverization Journal
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Tramp (foreign material) is carried off = 7l
in reject hopper -

Dynamic
! & Classifier
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Motor & Gear Reducer
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Pulverizers
Bowl Mills - Global Manufacturers

= Alstom Power (Combustion Engineering / ABB)
= Babcock & Wilcox

= Foster Wheeler

= Babcock Borsig Power (Riley)

= Ansaldo Italy

= Hitachi — Babcock Germany

= Mitsui Babcock UK

= bR i 45 5L) Beijing Power Equipment Group China

= FigEAIPLM) Shanghai Heavy Machinery Plant China

= KHFE KBRS RAH China
Changchun Generating Equipment Co, Ltd

= A E A A A R A ] India
Bharat Heavy Electricals (BHEL) Indonesia

. ;Tgéeﬁyifrﬁ:)esrgsl-leavy Industries Tawan

Korea

= 2L 117K T. Doosan Heavy
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Pulverizers
Bowl Mills - Design Configurations

Where You Turn

Alstom Power

3 4 /54 HE
TRB/TRB

= [ SHMP
= EhFE A A BHEL
= 3|11 E T. Doosan Heavy

[543 /3 = &£ ¥ T Formosa
Foster Wheeler CRB / SRB Heavy
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Alstom Power (CE/ABB), SHMP, BHEL, Doosan
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BEEEHL S Bowl Mill Design  LIMKEN
Babcock & Wilcox MPS89

Pulverized Coal Cutlet

Ratating Inner Cage
Classifier Housing

DDDDD

Planetary Gear Drive
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MPS - Roll Wheel Assembly

Rall Pivat Roll Pin Block

Roller Bracket

Socket Head
Cap Screw

See Enlarged
View

ol LN .
Shaft Retainer — 7/ I % Ty Snpr;ire!?earmg

Bearing Cover i
Bearing Retainer '

Outer Bearing

Spacer
Bearing Position
Bearing Position No. 11
No. 10
)/ 0-Ring
e Clamping Ring
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Babcock Borsig Power, Beljing Power

Pulverizer Wheel

33333

MR Tl CRB
= NU type
= Series 23, 31
= NZERd4 Fitting Practice

— 4l Shaft: LI LA Transition, J5

— Bh7& B2 Housing: 'K rtight, N6 to
P6

OTR 17k SRB
= YM (or CA) type
= NZERd4 Fitting Practice
— HiShaft: i E R4 Transition, G5

— #h& FEHousing: E it &rtight, N6 to
P6

-
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Foster Wheeler, Formosa Heavy Industries

Syber Model of Pulverizer Wheel Foster Wheeler MBF Coal Pulverizer

-
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Pulverizer Damage Modes
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Roll Wheel Spalling
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Pulverizer Gearboxes
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MPS Pulverizer
Gear and Shaft Identification

Qe
o 360

B&W MPS = Z ik 5448

B&W MPS — Z ik




Double Reduction

Gearbox
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Pulverizer Gearboxes
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BOWL 5
CLAMPING BOWL HUB BULL RING  EXTENSION &
RING COVER ASSEMBLY RING ;
e  BOWL &
.’ . BOWLHUB i

MILLSIDE LINER
ASSEMBLY . g

VERTICAL SHAFT - _ i
UPPER SKIRT E— | & L
ASSEMBLY — i
LOWER SKIRT T B B
SCRAPER AND TR e
GUARD ASSEMBLY [
AIR LINE FROM S ' -
HEADERTO AIR
SEAL HOUSING
GEAR HOUSING COVER - =
AND BEARING SUPPORT .
TRAMP IRON SPOUT— i
T _/ i "
INSPECTIONCOVER — ||
HELICAL GEAR— g J
MILL BASEAND _ — ~— " L
GEAR HOUSING / [
4
2 . |
e y /o “
, r ] |
THRUST LOWER oL |‘
BEARING  RADIAL RETURN
BEARING |
LOWER BEARING  UPPER RADIAL
PUMP HOUSING BEARING -
COVER INTERMEDIATE
SHAFT

|*" AR SEAL HOUSING COVER it
T -~ MILLSIDE ACCESS DOOR o

" . AIRSEAL HOUSING ¢
& UPPER RADIAL BEARING W

@ OILSUPPLY §

— - INSULATION AND COVER #
— W - SEGMENTS ASSEMBLY b
- MILL BOTTOM 1

| ~—— - OIL SUPPLY f

<~ -THRUST BEARING %

e 2. HORIZONTAL DRIVE SHAFT
= B SPIRAL BEVEL PINION ?

b s - HELICAL GEAR PINION L
<li-3 _~~ RADIAL BEARING 8
‘?—%; iyt SPIRAL BEVEL GEAR |
i~ |7 SPIRAL BEVEL GEAR HUB @

.“ ~ ~ MILL BASE PLATE I

; \ " INTERMEDIATE SHAFT 7
J ' * LOWER RADIAL BEARING |
oIL THRUST .
RETURN BEARING - i
INNER SHAFT "

22



S HEA AN 2Lk TIMKEN

Timken Gearbox Experience
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Design

 Selected bearings for pulverizers, including B&W MPS89
and Combustion Engineering gearboxes
 Global relationships with gearbox designs and builders
 Experience making designs “Power Dense”
- maintain loads in a smaller envelope

higher loads in same envelope

-
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Conveyors
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Air Preheaters
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Primary Crushing
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BIRG

Dynamic Classifier
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Air Preheaters
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Top — SRB (YMB)
= Combustion air is preheated to improve Bottom — TSR (EJ /EM)

combustion process and overall efficiency of unit
— Heat from flue gas transferred to combustion air

= Two types of air preheaters

— Regenerative: Heat transferred through rotating
plates

« Uses large SRB and SRB thrust bearings
— Recuperative

« Direct heat transfer between flue gas a
combustion air via stationary metal plat

-

otary Regenerative Preheater



TIMKEN

Where You Turn

B A%

= i KUHL& T XU

= L ATRFAVI&HEHCRIL
= fEI% T




TIMKEN

Where You Turn

B XML& T XU
Fh 13l K

= SRB+SRBIJ{-Ladli A
= CRB+CRB+FCBB
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Specialized Solutions

TIMKEN

Where You Turn
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Ball Bearings DuraSpexx
for Soot Blowers Power Rating Series

Ju '
R%)ﬁﬁhg{ YR
Debris Resistant 12[:1]}]{%%7%(
B ) Solid Lube Bearings
earings

-
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Ball Bearings for Soot Blowers

| j5[]7’JiID|amond Power 2 5] 1/REIVIK 3% T K ) dh
| e 5 ) VI 0 A% ) ] i AR B 4 (s
|%?J]'?1HE‘J‘D¢F¢H17$KT o N stk

S hRAERIARAH L, e nl e s 2-44%

. Interchange for Diamond Power I/R soot blowers

. high-temperature seals and expanded
radial-internal clearance for easier turning

. high-temperature grease allows bearing
to adjust to heat increases

 extended bearing life 2-4 times from standard
ball bearings

-
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DuraSpexx Power Rating Series
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| First Timken ratings increase since 1986

 Offers 23% ratings increase/2X life

 Addresses bearing performance when
damage mode is fatigue life

 Performance based on combination of
enhanced material, profiles and finishes

 Allows system upgrade without changing envelope
dimensions

-
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Debris Resistant Bearings
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DKL I AR AR B iR ) 2 T A0 A ) 45

SRR R, DA R
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. A standard Timken bearings outperform competitors
debris resistant product

. DR product is combination of heat treat processes
and enhanced surface finishes

. An advanced layer of protection in environments
where debris is a concern

. Also potentially addresses damage modes from
marginal lube and false brinelling

-
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Debris Resistant Bearings

iERs il

Relative Test Life

Mean Life
W

Bt &

Standard - baseline 2

ARG
Up to 2.5x w/ 90% confidence

DR2 (ES300)

|

PU LT

Up to 4.5 x

/T2, SREIIEE

B k4. 5%
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Solid Lube Bearings
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Created from polymers, oils and other
additives

Can be incorporated into TRBs, CRBs and
SRBs

Some customers have reported a 75%
reduction in labor and material costs

TXU claimed bearing life was 8 years with
solid lube product

-
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Condition Repair Lubrication  Coatings/
Monitoring Services Solutions Finishes
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Timken Is Here to Help!

o JLTHEMZALK e Decades of experience

o N HZEIIH e Application knowledge

o i LA e Analysis tools

o T e Damage Analysis

o 12| e Training

o | IR TZ e A broad range of solutions

o i AT IR EAE4KAE e A partner in Power Generation

-
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= Question 1: What equipments are
Timken bearings mainly used for in
Power Generation industry?
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Answer

= BEFEH] Coal Pulverizer
= 23S P S Air Preheater
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= Question 2 :What types of
bearing are usually used in coal

Pulveri

zer grinding roller?

JWe &8
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Answer:

* TRB+TRB
- SRB+CRB
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= Question 3: What is the features of working
environment for grinding roller bearing?
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Answer

=Heavy load. Impact load FE#;. il
= Low speed {Li#
= Debris environment 4% iy 4%

= Possible low lubricating situation JE & A1
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= Question 4:what kinds of special solutions
Timken provide for Power generation
industry?
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Answer

= F T OK A B ER R
= DuraSpexx & 1) 4 #&
= F1EE L i A
o [ A4 A
= Ball bearing for Sootblower
» DuraSpexx Power Rating Series

= Debris Resistant Bearing
= Solid Lube Bearing

-
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= Question 5: Please explain how the
pulverizer works.







