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Specific Heat Ex

Tubesheet coating
Tube-end ID coating
Full-length tube coating
Channel Hea ’
Flange -_

Coating -_'-.




Tubes

0 Mechanical stress — 1
a Erosion/Corrosion — |
Q Galvanic corrosion
0 Dealloying
0 MIC — (Micro




Aluminum bronze tube

N . .



Crewce Corrosmn and MIC on Stainless Steel



Galvanic attack and erosion of Muntz Metal Tubesheet




Galvanic Attack — Stainless Tubes with Carbon Steel Tubesheet



ultra high pressure cl
decontaminate







Crevice Corrosion and MIC on Stainless Steel



Environme
-‘deh.




Protective plugs installed — tubesheet abrasive blasted




©
)
>
@)
-
()
| S
(7))
O)
=)
Q.
)
=
I
O
)
i
@)
(C
al




'
OO

<
oy
R,

b

R S 7
) @) €

'."

S

£
e X Lwr )
y < (';'_) . \- g
DO OOO ¢
< (2 i R

¢ ,‘(’\ b "_’)

OC






i
1

& (
L
- ] ‘\

9 5
o ©
(el
c &2
n
o
P
D @
o
o .0
C Cc
...nl.'d._l.
o 2
O













Coating plugs are removed
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0 Erosion/Corrosion
Q Cathodic protection n
2 MIC - (Microbiologica




Inlet tube erosion on copper alloy tubes




Crevice Corrosion and MIC on Stainless Steel



note: Tube-End coating

can seal small holes deteriorated tube

/ . :
e first coat (white)

Epoxy <—— second coat (grey

Cladding \ third coat (red)

Y

three coats are feathered
for a turbulent free termination

<IN\




If required, tube-enc
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Second tube-€
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Microbiological Corrosion (MIC) on Stainless






Full-Length

General thinning |
Pitting |
Under deposit corrosion

Crevice co
MIC




Objectives for Tub;

Apply a protectivé Im
additional coats can be

Have that pro' ctive ilm (C
sufficient thickr
length/whol

. Nne _:' OrI .4
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- . . Undistributed
Tube Pit Filled With Coatm& Centering Fins Reservoir of

Tube Coating

Squeegee Edge for Coating . Pushed along
Control Squeegee Pig by Squeegee Pig

(direction of travel)

Thin Deposition of

Coating *\

Tube Pit Yet to be Coated

e




Uncoated Tube Pit
Tube Pit Filled With Coatin

Squeegee Edge for Coating

Control Squeegee Pig Pull Line

>

Thin Deposition of

Coating \

Sealed Tube Hole J Uncoated Tube Hole




Tube Coati

Cleaning the tube
Rough cleaning
Decontamination
Final cleanin;

Coating t
Patented “:
Pits complet

.'Co ing th










C /
of the Tub:

100% solids

Low viscosity
Durable

Thermal Cor

Anti-fouling
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A Bridge to a Retu
Copper Stoppe

Do or Die




Case 1: A Bridg
Spring 2006 - 620 Mw |
11,000, 316 SS tubes
Rapidly accelerating tu

Manganese sca loride ps
18% of tubes iooed
Load reduc §
Increased

Leak se;a,.l‘j_- |
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100% eddy curr'.' .
Preventative plugg

Results:
11 % leakin
11 % Margin:

End resul
40% of the T
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Pulled 3 tubes th '
Applied one coat to 4,8
Approxima

Performed ¢
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Unit operated Succe:
Summer Run

Operated above bogey ba
previously pl be

This was ac
were exp o1
Unit continu

scheduled o




Case 2: Copp:x

E—

500 Mw unit on v

Admiralty tubes

In 2006 futur
reduction in

12 ppm by 20




Actic

Retubed the conde

Still had not met goal of

Coated the ti
Water Heat
1,600 Admir:




Total Copper out of BCW Heat-X before & after plastocor

+ pprm Total Cu




Case 3: Di

E—

> 177 Mw - natut : |
» Commissioned in 1

> 10, 264 tubes - retubec
> 7,288 x 18 BWG Ac
> 2,976 x
> 7/8" 0L




» Around 2002 Wi:'[‘_ |
deemed uncompetiti

» Decision ma gato aIIO“
Fail” " |

> Condensé_.'.'
> Boiler Tubes




Case 3: D

> Fast Forward to 2
» (Gas prlces h|t hlst
» Decision made tc reve
»began boll P
>conden
> limited bud
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» Spring 2012 "
> Pressurized the col d
» Dislodged fouling and ¢

from tube hole:
> 28% of the
» Condition
- »Successfu 201




Case 3: D

E—

> Retire Unit ?

» Re-tube condenser ?
June 4, 201 |
July 4, 2012

& %




Case 3 ),

> Un-Plugged 1,150
» Coated 5,564 brass:
= pfoié’” Jliatio™

» Hydro -- 55
were re-plu

» Unit has ru 1
1ssues '
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Case 3 - Do or Di

epoxy “dots” on tube OD :

T B A B

A o ST AR 1




- challenges to a consi

» Coating application 4
> Due DILIGENCE ead

> More similar to a manufa
construction proces

» Bring shop le ; |

> MATERIALS +
SUCCESS




Waterbox and

o

A

0 Coatings protect surfa
control -

0 Thickness of coating ¢ S
to withstanc B
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0 Stops Air Inleake
Q Stops raw water Inle
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