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(57) Abrege/Abstract:

An arrangement and method In connection with an electric filter of a boiler plant, the electric filter (1) comprising an insulator
chamber (2). The arrangement comprises a first scavenging duct (6) for conveying warm scavenging gas to the insulator chamber

(2).Said first scavenging duct (6) Is connected to a channel conveying process gas Iin the boiler plant (5), which means that it is
possible to supply process gas to the insulator chamber (2).

SRR f f f [ ]
R RN N
: "c‘:‘? R - e
AR =0y g s ¥, "'.’
e ATy

I*I ) . Prven, B
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 & 2%% ;g

i SRR OERRIA » JO SV SN AN
OPIC - CIPO 191 .




2014/001638 A1 || NNAA 1} DY) N0 0100 T NS00 01

W

(43) International Publication Date

CA 02875596 2014-12-03

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burecau

WIPOIPCT

3 January 2014 (03.01.2014)

(10) International Publication Number

WO 2014/001638 Al

(1)

(21)

(22)

(25)

(26)
(30)

(71)

(72)

(74)

(81)

International Patent Classification:
B0O3C 3/70 (2006.01) F23J 15/00 (2006.01)
B0O3C 3/34 (2006.01)

International Application Number:
PCT/FI12013/050700

International Filing Date:
26 June 2013 (26.06.2013)

Filing Language: English
Publication Language: English
Priority Data:

20125741 28 June 2012 (28.06.2012) FI
Applicant: METSO POWER OY |[FIFI]; Len-

tokentdnkatu 11, FI-33900 Tampere (FI).

Inventor: TOLVANEN, Juha; c/o0 Metso Power Oy, Len-
tokentdnkatu 11, FI-33900 Tampere (FI).

Agent:. KOLSTER OY AB; (Iso Roobertinkatu 23),
P.O.Box 148, FI-00121 Helsinki (FI).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

(84)

HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,
SD, SE, SG, SK, SL, SM, ST, SV, S8Y, TH, TJ, TM, TN,
IR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant's entitlement to apply for and be granted a

patent (Rule 4.17(ii))

Published:

(34) Title: ARRANGEMENT AND METHOD IN ELECTRIC FILTER

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of

amendments (Rule 48.2(h))

-——-—‘&‘ﬁ‘“““““'
s = 1
: i /
| S i %
i ~r
| I [
:______.._.._._............--JI f"’”’w \j
1 i . ) \
| | )
| |
I f )
I )
I I I
I I
: : '
<% I I I i - i i
’ iy Fama 4 : s
Na L S T L Ty
d---'-““'*r | | T I B | —
. : = |
I [ )
' [ ! /
t |
3 i I
1 1
b r '
] ; '
3 I
1 1 I
L
U -

Fig. 1

(57) Abstract: An arrangement and method in connection with an electric filter of a boiler plant, the electric filter (1) comprising an
msulator chamber (2).The arrangement comprises a first scavenging duct (6) for conveying warm scavenging gas to the msulator
chamber (2).Said first scavenging duct (6) 1s connected to a channel conveying process gas in the boiler plant (5), which means that

O 1t 1s possible to supply process gas to the msulator chamber (2).
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Arrangement and method in electric filter

Background

[0001] The invention relates to an arrangement in connection with
an electric filter of a boiler plant, the electric filter comprising an insulator
chamber and a first scavenging duct for conveying warm scavenging gas to
the insulator chamber.

[0002] The invention further relates to a method in connection with
an electric filter of a boiler plant, the electric filter comprising an insulator
chamber and a first scavenging duct for conveying warm scavenging gas to
the insulator chamber.

[0003] Electric filters are used, among other things, in removing par-
ticles from flue gases.

[0004] In the Insulator chambers of electric filters, warm air scav-
enging Is used as sealing air to protect electric insulators from dust and con-
densate. Scavenging air is heated with an electric heater to the required tem-
perature that is 140 °C, for example.

[0005] As the price of electricity increases, the costs of warm air
scavenging have become a problem.

Brief description

[0006] The arrangement and method of the invention are character-
iIsed by what is disclosed in the characterising parts of the independent claims.
Other embodiments of the invention are characterised by what is disclosed in
the other claims.

[0007] Inventive embodiments are also disclosed in the specification
and drawings of this application. The inventive contents of the application may
also be defined in ways other than those described in the following claims. The
iInventive contents may also consist of several separate inventions, particularly
If the Invention is examined in the light of expressed or implicit sub-tasks or Iin
view of obtained benefits or benefit groups. In such a case, some of the defini-
tions contained In the following claims may be unnecessary in view of the sep-
arate inventive ideas. Features of the different embodiments of the invention
may be applied to other embodiments within the scope of the basic inventive
idea.

[0008] In the following, features of some embodiments of the inven-
tion are listed in a random order:
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[0009] The insulator chamber of the electric filter iIs connected
through the first scavenging duct to a channel conveying process gas in the
boiler plant, which means that process gas can be supplied to the insulator
chamber. The advantage Is that the scavenging gas of the insulator chamber
need not be separately heated.

[0010] The idea of an embodiment is that the process gas Is sec-
ondary, tertiary or some other corresponding air of the boliler plant. The ad-
vantage Is that at least one of the above-mentioned airs Is at a temperature
suitable for scavenging gas.

[0011] The idea of an embodiment is that the temperature of the
process gas is in the range of 80 to 300 °C. The advantage Is that process gas
need not be heated before it is fed into the insulator chamber.

[0012] The idea of an embodiment is that the arrangement compris-
es a heating device and a second scavenging duct that is connected between
the heating device and insulator chamber, whereby the gas heated with the
heating device can be conveyed to the insulator chamber as scavenging gas,
and the second scavenging duct is connected to the insulator chamber through
a valve arrangement arranged to open and close it. The advantage is that it Is
possible to supply gas heated with the heating device to the insulator chamber
during the start-up phase of the boiler plant or some other phase when the
boiler plant cannot provide suitably heated scavenging gas.

[0013] The idea of an embodiment Is that the valve arrangement
comprises a three-way valve which is arranged in the first scavenging duct with
Its third connection connected to a second scavenging duct, and the valve ar-
rangement comprises control means for controlling said three-way valve and
for changing the scavenging gas supply from the first scavenging duct to the
second scavenging duct and vice versa. The advantage is that the source of
the scavenging gas can be changed with simple and reliable means.

[0014] The idea of an embodiment is that during the start-up phase
of a boiler plant, scavenging gas is supplied to the insulator chamber through a
heating device and second scavenging duct, and after the boiler plant has
reached its normal operation, the process gas of the boliler plant is changed to
be the scavenging gas supplied to the insulator chamber. The advantage is
that good-quality scavenging gas can be supplied to the insulator chamber.
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Brief description of the figures

[0015] The arrangement and method are described in greater detail
In the attached drawings, in which

Figure 1 Is a schematic view of an arrangement and method, and

Figure 2 Is a schematic view of a second arrangement and method.

[0016] In the figures, the matter is shown simplified for the sake of
clarity. Like reference numerals identify like elements Iin the figures.

Detailed description

[0017] Figure 1 Is a schematic view of an arrangement and method.

[0018] An electric filter 1 known per se comprises an insulator
chamber 2, which in this case Is divided into four fields 3a, 3b, 3¢, 3d. Each
fleld 3a to 3d has a bottom funnel 4a to 4d, through which solid matter re-
moved from the flue gases is removed from the insulator chambers 2.

[0019] The electric filter 1 comprises numerous components and el-
ements, such as electric isolators, supports, shakers, pressure transmitters
that are not shown in the figures to simplify the presentation.

[0020] The task of the electric filter 1 is to purify the flue and product
gases created as a result of a thermal process. In this context, the thermal
process refers to the processing of fuel in a boliler plant by combustion, gasifi-
cation or pyrolysis, for instance.

[0021] The boliler plant 5 may comprise one or more soda recovery
boilers, bubbling fluidised-bed boilers (BFB), circulating fluidised-bed bolilers
(CFB), gas plants, pyrolysis plants, grate boilers or the like.

[0022] Process air or gas is used in the operation of the boiler plant
5. In this specification, the term process air Is used later for process air and
process gas.

[0023] Process air may be secondary or tertiary air or some other
air needed In the combustion process of the boller plant, for instance.

[0024] The arrangement comprises a first scavenging duct 0,
through which suitable process air is fed as scavenging air into the insulator
chamber 2. The scavenging duct 6 may be an element formed of a metal pipe
or duct known per se. It may comprise a thermal insulation layer, for instance.

[0025] The first scavenging duct 6 is connected to the channel or
chamber conveying the process air of the boiler plant 5. It should be noted that
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the connection between the scavenging duct 6 and the channel or chamber
conveying the process air of the boliler plant 5 is not shown in the figures.

[0026] The first scavenging duct 6 is connected through a scaveng-
Ing connection 7 to the insulator chamber 2. The temperature of the air con-
veyed as scavenging air to the insulator chamber 2 is preferably 80 to 300°C.
The duct or chamber conveying the process air of the boiler plant 5, to which
the first scavenging duct 6 is connected, preferably contains process air at a
temperature within said temperature range.

[0027] The process air of one and the same boller plant 5 can also
be supplied to several insulator chambers 2. The first scavenging duct 6 could
be constructed in such a manner, for instance, that is branches into several
insulator chambers 5.

[0028] Measures that affect its characteristics can be directed to the
air to be conveyed as scavenging air. For this purpose, the first scavenging
duct 6 may comprise one or more regulating elements 8 of the scavenging
duct. Such a regulating element may be a closing valve, for instance, with
which the scavenging duct 6 can be closed, a regulating valve or damper or
some other corresponding element for adjusting the flow rate or pressure of
the scavenging air.

[0029] One advantage of the arrangement and method shown in
Figure 1 Is that the process air need not, at least to a significant extent, be
heated before it is fed into the insulator chamber 2, which means savings In
energy costs. Another advantage is that the cost of implementing the arrange-
ment and method is small.

[0030] The proportion of scavenging air in the process air of the
boiler plant 5 Is insignificant. The pressure of the process air in the boiler plant
5 Is typically so high that a pressure-increasing pump need not necessarily be
connected to the first scavenging duct 6.

[0031] Figure 2 is a schematic representation of a second arrange-
ment and method that differs from that shown in Figure 1 mainly in that the
arrangement comprises a heating device 9 that is connected to the insulator
chamber 6 through a second scavenging duct 10 and valve arrangement 11.
The heating device 9 is an electrically operated heating device, for example.

[0032] It Is possible to connect to the second scavenging duct 10 a
fan 12 that supplies air to the insulator chamber 6 through the heating device
9, second scavenging duct 10 and valve arrangement 11. The fan pressurises
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the air into a pressure of approximately 3000 Pa, for instance, and the heating
device 9 heats it to a temperature of approximately 140°C, for instance.

[0033] The valve arrangement 11 is arranged to open and close the
second scavenging duct 10 to the Iinsulator chamber 2. In the embodiment
shown In Figure 2, the valve arrangement 11 comprises a three-way valve ar-
ranged In the first scavenging duct 6.

[0034] The second scavenging duct 10 is connected to the third
connection 13 of the three-way valve. By adjusting the three-way valve, it is
possible to change the source of scavenging air between the air arriving from
the boliler plant 5 through the first scavenging duct 6 and the air arriving from
the heating device through the second scavenging duct 10.

[0035] To control its operation, the valve arrangement 11 s
equipped with control means 14.

[0036] During the start-up of the boller plant 5, that is, before it has
reached its normal operating status, process air suitable for scavenging air is
not necessarily available. According to an idea, the control means 14 are ar-
ranged to control the valve arrangement 11 so that during the start-up phase of
the boller plant 5, scavenging air heated by the heating device 9 is fed to the
iInsulator chamber 2 from the second scavenging duct 10. After the boiler plant
5 has reached its normal drift, process air of the boiler plant from the first
scavenging duct is changed to be the scavenging air fed to the insulator
chamber 2. The heating device 9 and fan 12 are then most preferably shut
down to minimize their energy consumption.

[0037] An advantage of the arrangement and method shown in Fig-
ure 2 Is, among other things, that the supply of scavenging air of suitable quali-
ty can be assured In all phases regardless of the status of the boliler plant 5
and that the consumption of electricity can be decreased to a significant extent.

[0038] In some cases, features disclosed in this application may be
used as such, regardless of other features. On the other hand, when neces-
sary, features disclosed in this application may be combined in order to provide
various combinations.

[0039] In summary, the arrangement of the invention is character-
Ised In that:

[0040] said first scavenging duct is connected to a channel convey-
INg process gas In the boller plant, which means that process gas can be sup-
plied to the insulator chamber. Further, the method of the invention Is charac-
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terised by conveying process gas of the boiler plant to the insulator chamber

for use as scavenging gas.
[0041] The drawings and the related description are only intended

to illustrate the idea of the invention. It is apparent to a person skilled in the art
that the Invention I1s not restricted to the embodiments described above, In
which the invention Is described by means of some examples, but many modi-
fications and different embodiments of the invention are possible within the
scope of the inventive idea defined in the following claims.
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Reference numerals

1 electric filter

2 iInsulator chamber
3atod fleld

4atod bottom funnel

5 boiler plant

o first scavenging duct

I4 scavenging connection
3 regulating elements of the scavenging duct
9 heating device

10 second scavenging duct
11 valve arrangement

12 fan

13 third connection

14 valve control means
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Claims

1. An arrangement in connection with an electric filter of a boiler
plant, the electric filter (1) comprising

an insulator chamber (2),

a first scavenging duct (6) for conveying warm scavenging gas to
the insulator chamber (2),characterised in that

said first scavenging duct (6) iIs connected to a channel conveying
process gas in the boller plant (5), which means that process gas is supplied to
the insulator chamber (2).

2. An arrangement as claimed in claim 1, characterised In
that the boller plant (5) is one of the following:

soda recovery boller,

bubbling fluidised-bed boiler (BFB),

circulating fluidised-bed boliler (CFB ),

gas plant,

pyrolysis plant,

grate boiller.

3. An arrangement as claimed in claim 1 or 2, characterised
In that process gas Is secondary, tertiary or some other corresponding air of
the boiler plant (5).

4. An arrangement as claimed in any one of the preceding claims,
characterised Inthat the temperature of the process gas is in the range
of 80 to 300°C.

5. An arrangement of any one of the preceding claims, charac-
terised inthat it comprises

a heating device (9),

a second scavenging duct (10) that is connected between the heat-
iIng device (9) and insulator chamber (2), whereby gas heated by the heating
device (9) is supplied to the insulator chamber (2) as scavenging gas,

the second scavenging duct (10) being connected to the insulator
chamber (2) through a valve arrangement (11) arranged to open and close it.
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6. An arrangement as claimed in claim 5, characterised In
that the valve arrangement (11) comprises

a three-way valve arranged in the first scavenging duct (6) with its
third connection (13) being connected to the second scavenging duct (10), and
that

the valve arrangement (11) comprises control means (14) for con-
trolling said three-way valve and for changing the scavenging gas supply from
the first scavenging duct (6) to the second scavenging duct (10) and vice ver-
sa.

/. A method in connection with an electric filter of a boiler plant, the
electric filter (1) comprising

an insulator chamber (2),

a first scavenging duct (6) for conveying warm scavenging gas to
the insulator chamber (2), the method comprising

conveying process gas of the boliler plant (5) to the insulator cham-
ber (2) for use as scavenging gas.

8. A method as claimed in claim 7, comprising conveying process
gas as scavenging gas from one of the following boliler plants (5):

soda recovery boller,

bubbling fluidised-bed boiler (BFB),

circulating fluidised-bed boiler (CFB ),

gas plant,

pyrolysis plant,

grate boiller.

9. A method as claimed in claim 7 or 8, comprising conveying sec-
ondary, tertiary or some other corresponding air of the boller plant (5) as the
scavenging gas.

10. A method as claimed Iin any one of claims 7 to 9, comprising
conveying gas at a temperature in the range of 80 to 300°C as the scavenging
gas.



CA 02875596 2014-12-03
WO 2014/001638 PCT/FI12013/050700

10

11. A method as claimed in any one of claims 7 to 10, comprising
feeding scavenging gas to the insulator chamber (2) through the heating de-
vice (9) and second scavenging duct (10) during the start-up phase of the boil-
er plant (5), and

after the boiler plant (5) reaches its normal drift, changing process
gas of the boiler plant (5) to be the scavenging gas fed to the insulator cham-
ber (2).

12. A method as claimed in claim 11, comprising conveying the
scavenging gas to the insulator chamber (2) through a three-way valve ar-
ranged in the first scavenging duct (6) with its third connection (13) being con-
nected to the second scavenging duct (10), and

controlling said three-way valve to change the scavenging air supply
from the first scavenging duct (0) to the second scavenging duct (10) and vice
versa.
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