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<PROMECON ~ Filn#5 (FEBHRH - B3 0>
PROMECON Germany PROMECON USA

Hans Georg Conrads
President
len by PROMECON Germany
= Phone +49 39203-817320
Fax  +4939203-81738
info@Epromecon.com

Todd Melick

Vice President
PROMECOMN LSA

Phone +1 330 633 9074
Fax  +1 3306339082
Cell  +1 3304650738
todd.melické@promecon.us

Dr. Wolfgang Burghar dt

Assistant Vice President
PROMECOM Germany

Phone +49 39203-817345

Fax  +4939203-817329

Cell  +49173-7067244

wiolfgang burghardi@poromecon.com

Duane Plessinger

Manager, Project Services
PROMECOM LEA

Phone +1 330 623 9074

Fax  +1 3306839082
duane.plessinger@promecon.us

< PROMECON - f[iﬁi%ﬁﬁ}" >

PROMECON manufactures and installs high technology measurement systems for the monitoring
and optimization of thermal processes such as

ICoal fired boilers

ICement kilns

ISmelter processes and others

Through our technology emmissions are reduced, efficiency and availability of plants are
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enhanced. Our goal 1s to deliver complete solutions that guarantee technical success as well as
rapid return on investment.

Our 1nnovative microwave technology surpasses common limitations of measurement technology
especially by

I Accuracy

IDurability

ILow maintenance requirements

Our team of engineers and sales partners is active around the globe to create the best solution for
process optimization. Thus the name PROMECON stands for:

Innovation in measurement techniques

ICustomer specific solutions for extremely demanding applications

IProfessional commitment for joint success with the customer

PROMECON i1s headquartered in Barleben near Magdeburg (Germany).

Our US subsidiary is located close to Cleveland, Ohio (USA).

1. 4 PROMECON 2 FilfP 1tdfi /s S s gt

fj € B B PROMECON (Y[ % 2 il ¥ 7R » (11 Dr. Wolfgang

Burgharot
(Vice Pres1dent)[ T % Er 3t ~ 2E T ROR] ?Ejl%lﬁﬂﬁ]‘%ﬁ%ﬁ?ﬁ—ﬂ S
RSN TJ PR St B ;(k’ﬁ?fi:%“'%ﬁﬁz)%?ﬂfﬁﬂ%ﬁ
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MECONTROL Air: 64 x secondary air, 24 x primary air for boiler control(i/[lf [f%‘)
MECONTROL coal: 32 x velocity of coal to every burner (J[17% F[El ~ 57 [ﬁ')
MECONTROL UBC: 6 x for ash quality control (Z/Df [ ﬁ%ﬂ)

3 ’%‘Fé‘ﬁ Gelderland %"ﬁr / Electrabel (Nijmegen, Netherlands)

Gelderland %’éﬁ@ﬁ‘ﬁiﬂ%ﬁ% W3] (25% biomass co firing )fY 590 MW S35
i (Stork Boilers, wall fired) » % _'ﬁ N ﬁ;[ﬁlﬁi@?ﬁﬁy[ﬂ ?/Uﬁ q%\l?—p‘rﬁrwj :

(Gelderland Power Station / Electrabel
(Nijmegen,Netherlands)
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I 2 SIS - 9
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A B 2 TP SRR  FOREEIR T {1 R A L
By o[BS TR E Et'ﬁjHE'J(PROMECON MECONTROL coal 24 x for biomass firing
control) ﬁﬁ?['ﬁ?jﬁﬁﬁflﬁ%\'ﬁﬁ~ ’ fﬁéﬁ i S ETL ﬁ%ﬁ?@ﬁf[ﬁ'ﬁﬂﬂ%&?gﬁj 43 (fyas) i
WA BB -
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~ ~ PROMECON ﬁ'%a& FH®REER

PROMECON 2 IFFRHHAS WISk ff » M0 75 3 B 3 7 SR ey ~ 1l 4
SRS S I ST SRR | FIIENER A O TG )
BRI IS = NG LMECONTROL Coal IR - o = AHFHIE(H R 5 L ik
A r*J\’E’Tgrﬁfu}\;f)\z.MECONTROL A BB R (F R D R
R S~ AN SO R I~ 3MECONTROL UBC - T8 7 o 4865
ﬁﬁﬁw4ﬂ‘ﬁ*9@nﬂﬁo

fﬁ%@?%“’“®:%WFWﬂ%Ewmwﬂwta@ﬁ%ﬁ’ﬁﬁlﬁ”
(Optimization of Mill Performance) ~ b. Aee 8 Y- & [ (=" (Optimization of
Combution) » ¢ /g 5 =2 ¢ - 4 A 7 Bl ol T?‘ T [(Measurement of Process Gas Flows and

=i
Loss) 3™ = I 15"?‘4\ SEN R 2 T F"Z/['j\ E'I"TTU( (RTESEE VIR -

PROMECONGZE et S8 7 FE

QI Measurement of Process
Gas Flows and Losses

3 Optimization of Mill Performance

2 Optimization of Combustion

Intermod. Fly-
Ash Bunker

—ss=d — Fly Ash

(::lEI““ Air

12



Optimization of Mill Performance

I Measurement and control of dust D MECONTROL coal
contaminated air velocities McON™
I Measurement and control of fuel =
distribution D MECONTRRCL coal
In bermg
I Heat balance of mill D {\%%H.
I Accurate Prirmary Air control D McON*
I Increasing dynamics of mill operation D [MzON"™™
Optimization of Combustion
I Fuel distribution to the burners D MECONTRCL coal
I Adjustment of Secondary Air D McON*™
I Adjustment of flame length D %{Egﬁ@@@& coal
I Monitaring of coal deposits in bumer pipes D MECONITRTL coal
I Eetter contral over individual air registers D McON*

(Core Alr, Secondary Air, Swirl Air et )

Optimization of Gas Flows and Losses

I Measurement of Flue Gas loss

I Measurement of Unburned Carbon

I Manitaring of Fly Ash guality

I Scrubber optimization by Gas Flow balance

NNV

MEON-
MECONTROL
MECONTROL
McON*
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1. MECONTROL Coal

IR O o SIS AR 2 (e SRS 2
L R ~ B 5T ) ST LA S NS
7. .

MECON1TROL Coal

=ﬂ;

1t l
n

HEREL

by

Coal Sensor PSA Sensor
Number of Channels: 4 (standard) up to 1 (standard) up to
8 (add on option) 2 (add on option)
Measurement Range: Concentration: 50 g/m’ - 10000 g¢/m®  Partide Size 30 - 6000 um,
MassFow: Oth-100th Velocity 0.01 - 50 nv's
Velocity: 10 mvs - 60 nv's
Matarials: Ceramic Sinter Probe - long ke Ceramic Sinter Probe,
Sapphire, Epoxy Resin Optics
Data Rate: 2 - 4 seconds Up to 10 000 Particles
per sacond, dependent on
Process Conditions
Max Operating Pressure: 4 bar 4 bar
Operating Temperature: 0-150°C -20-130°C
0- 110°C on i at i
- e o i
Dimensions: Antenna Lengthc Tube length = 280 mm,
50, 70, 90 or 120 mm Tube diameter =25 mm
Pulse Flow with adjustable timer
Protection: IP 54 NEMA 12 IP 65 NEMA 4
(IP 65, NEMA 4 and ATEX upon request)  (ATEX upon request)
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The MECONTROL Coal™ Central Measurement Base Station
controls all Sensors and collates data.

The following capabilities are provided:
Full SCADA package (optional)
Digital as well as Analogue VO
Full access via Modem/ Intemet/Ethernet
Large Data storage capacity for months
of on line data logging
1 Inputs available for extemal signals
(Such as Mill Feeder, Roller Pressure etc)
1 Derived data analysis on line, in real time
(Mill Dynamics, Moisture Content of Coal|
1 Industnalised Laptop as central computer
for maximum fiexibility
1 Panel IP 54 Rated

MECONTROL Coal s =GR » I (7 S0 S 553 4 bl RS g
iy R RO (AL PR = T 2D R Ry B L IR SR R
FR T L RO - T e 0 H ?*E’H/’ﬁ%&if ﬁ'%ﬁ‘l‘?ﬁﬁﬂ/ By ISR )R
L JRERDEFTHE U TR = DRSO ITEE R ) ¢ TERETENRR | ¢ TR
Wl -

Measurement Principle: Density

Microwave measurement:

2 sensors in one pipe are used to
measure the coal concentration
over the FULL cross sectional area
of the pipe

[] .
Easy installation: In case of roping:
cover full
The sensors are mounted through cross section

easy drill and tap holes (14x1 mm)

15



Measurement Principle: Velocity Adr mass fow: 85 Kghs

el of et Sarntirn [Ampliyid i St

V;E;;:-y Signal Sensor 1-——

Coal Dust Pipe ——

- .;,_]. Signal Sensor 2__

e od r 14 1 18

Sensor 1= " *B— Sensor 2 r.___,.-..-" Trew
e S=ponst. YERET) - et
.’/.--' o |
T=-26 ms Optimum of
" . e correlation
comelation “Comelation” ) |
| r,_ll' 1| |-I'_ i -"'_ﬁ'l !
Time T o o
L
Example A
=54 cm w=208 m/s (average velocity of the particles 1) .
T=2ﬁ pen x Caslanes & TE ST HoEE boow
[Tom——— T

Breioaly mmatusd mioly =8 PR pAd R 0 52 S

P [ AT B SR (Vh) AT B g(m/s) '] MECONTROL Coal [t HH[ERTN -

s i bssaod AL WMECONIROLCoale3,

Maxs Flows / Velocities por pipe - 126G | Dpatertime | 08/06/2003 | 11:20:02 |
WOR0 | ogored Trend-4
S bl

] - GI MF MSTHZ Kariel 01 li.::l

n,.n G MF MSTO2 Manad 62 iy
G MF METE? Raiial 03

24,000 GIMI MSTES Kanal 04 L)

f0.000  Legerd Trend 2

[ Sane tine Ut
Imis} G3 Gonchwe, Kenil 01 [
! i t a0, 000 1 Cast v, Manal 0} ]
i 1 Genchir. Nanal B [
- | 26,000 63 Gewchwe, Manal 03 Imis}
PP T e «*Waﬂ ~+mm
i AN
i 24,000
| |
| { 12,000
| | G3 Gissetiw, Karwall i1

| 00 _3vlio

g Ho ||:a4
- o -
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BT ATIRAEIER I BSOT Y
MECONTROL Coal psa e
Particle Size Analysis ) FIERT R R Y i 4 6
(Laser Velocimetry) - fHGf =" f*

SN 2 2 FYE 10,000
(=" PR TR i 2+ 3%
U BRI = YIS B e
KRR 5T D ST -

Particle size distribution

Example: Biomass PSA
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2. MECONTROL Air

BT R - A
s i~ DR -

. ’FMF@“:{L"’é?n .

|
%0

MECONTROL Air

Air Sensor

Air Measurement: Cross Correlation

Measurement Cycle: 5-7sec

Measurement A ccurady: 2% (typical), 0.1% repeatabiity

Meaasurement Range Velocity: 10 - 40 nmv's (32.8 - 131.2 fss) standard

Operating Temperature: 10 - 400°C (standard sensor); up to 1100°C (high temperature sensor)

Channels per Cabinet: 4, 8 16 or 32 (standard)

Sensors per Channel: 2

Redundancy: possible (IPC, power supplies, 10s)

Data Communication: Standard output per channel: 1 x 4 - 20 mA (velodity)
m%gsmmmwum

Error Contacts: m‘mmdml

Protection: IP 65, NEMA 4

18




Measurement Principle: Velocity

Air mas fow: 8,5 Kgis

el of et Sarntirn [Ampliyid i St

Velocity

Signal Sensor 1-——
S W=S/T
oul Dust Fioe “Signature”
- A ._' ] e .  Signal Sensor 2
] Lt o i-.-,_,.'.i. 3 18
Sensor 17 ‘"B Sensor 2 :
al S=const. YOEXET) - oLl
- o e
I=-26 ms Optimum of
o = = correlation
comelation “Correlation” . L B (
i _.". |'I.- ! I'-_ ..l.ﬂ.I !
Time T | P
L
Example s am ol
3=54 cm . .
T=26 ms ™= w=20,8 m/s (average velocity of the particles 1) o i o

laasernd wicaily: 2T i
Preosly mmstared wiocly i PAaediTy plol R 0 8 s

TR, U1 )y T P R UV S PSR % AR

TSR ISR o I iU i o [ 201 4AmA~20mA S -

Velocity trends and 4-20mA outputs

o] MECONTROL AIR
- =y

000 | =

= AN Py ——

0156 02300 0EI006 IR ORI 06300

porire il I

PROMECON
e Tofus O WO e
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3. MECONTROL UBC
TR SR 1 BRI T

The MECONTROL

N

77 rr(J) s

controls all sensors and collates data.

The following capabilities are provided:

Full SCADA package (optional)
Digital as well as Analogue /O
Full access via Modem/Internet/ Ethernet

Large Data storage capacity for months
of on line data logging

Inputs available for external signals:
boiler enable signal

Panel IP 65 rated (optional)

MECONITIOL Coal psa
Particle Size Analysis

e

o —ag——

S—

BRARE T SR i O

Central Measurement Base Station

MECONTROL Base Station
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A R RV TR o SR B TR S
PP > REREHPIR A -

Mumbear of Channals: 4 (standard) up to 1 (Standard) up to
& (add on option) 2 (add on option)
Measurement Rangea: 0 - 20% (standard) Particle Siza 30- 6000 u m,
velodity 0.01 - 50 mys
Maasurement A Couracy: +/- 0.6% basad on 1 Sigma (0 - 10%) Repaatahility batter than +£ 3%
Matarials: Steal probe with hardenad Ceramic Simter Probe,
COMEyng soew Sapphire, epowxy resin optics
Data Rata: 2 - 10 minutes Up to 10 000 partides per second,
(depending on Ash Aow) depandent on promss conditions
Opearating Tempearature: 0-150°C -20-130°C at
measuring point,
-10 - 607 C on housing
Dimensions: Soew insert depth: 300 mm Tube kength= 280 mm,
Qutside langth of shaft Tube diameter= 25 mm

and motor: 600 mm

Air Supphy adjustable Air Flow adjustable Air Flow Metors,
Pulsa Flow with adjustable timer
Protection: IP 54 NEMA 12 IP 65, NEMA 4

W IR 7 F iR ﬁ B HTE A T
I ﬁ (Ash Bunker)riﬁjﬁﬂ ’ E[?*J%ffﬁl'(/['ﬁ%‘l'
T IR S TR
R TR PR SO TR T S R ﬁ
1 £l - ﬁlﬁ‘@\'fﬁl E'E}J?%E]}'%ﬁ%#fﬁ;’ﬁ[{'%&—k
FIEARI A o Bl H P R CE!
A (A 118 R
UBC= A + B*Delta(f)

HIA,B £ T‘ﬁfjﬁ‘?? HR S Al
A B[R SR A
(Dielectric Constant) » JijFj LfY /i
fif e ] S O o H PRGOS o [
FORIEAR P20l Delta(f) i~ #E T ’IFS'Z{
ST A A2 xﬁ Bl o
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3
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L]
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On line Data UBC

T AR SR (5 | 7 [IASREY 45 - MECONTROL UBC 6t b-F 143
S 2 TS Tl ot - B Y, i S - 0.6% 2055 BT -

10 7
9 -
8 -
7 - _."h
e * Unit 1 Sensor 1
6 - e * Unit 1 Sensor 2
Y ~
5 - o ‘c: Unit 2 Sensor 1
R * Unit 2 Sensor 2
4 1 AP e -0,60%
3 - o +0,60%
2 A . N
Single calibration at
14" different coal types
for several month
0 - I I I 1 |
0 2 - 6 8 10
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W TR APV 55 ) 7 RIS S S
[ (Ash Bunker)fHi TR (i1 * 7] FIP B
ﬁgﬁ?é[l%éﬁrm(Laser Velocimetry) HE-H TG = i
PR > IS TER 10,000 [ E‘JEJF
B SRR - 3% AR

Jprs [ - 15 MECONTROL UBC & 7 R v 55 iy /st &t -

(=T THIH
Lol Wil
hamijl Wil Il

198
i
}ji_,|||||| TN |'f-'
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= SRR G L R [ 1

1. SREE IR 13 TR FIE R R

P RpRL 5 PROMECON "TE'E;VJ?EUI%I’J[ VRSN IR R T AV
¥R 13 2R (13 Golden Rules for Efficient Combustion) B A%< 51 e, 41T 5.1 &
A AR R R W 5 SRR R~ TSR] = R e R A ?ﬁw
P 2550k PROMECON 78 EJIRLV BM [REd 1 -

System Application for Boiler Optimization

@) () (&) (W)
Burner

(@@ @@

W
i

Coal 4 | Intermed. Fly- i e
- ’ X |l shbomker ¥ . ‘
<:|]Excessmr B
l. Fuel preparation:
No 1. Fuel shall be consistent in size and quality
No 2. Fuel shall be fed to pulverizer by an accurate feeder
(gravimetric feeder)
No 3. Pulverized fuel shall be 75% below 70 um MECON| RO Coal psa

and less than 0.1% larger than 200 um.
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No 4.

No 5.

No 6.

No 7.

No 8.

No 9.

No 10.

No 11.

No 12.

No 13.

Fuel conveying to the burners:

Primary air flow needs to be measured and
controlled to a tolerance of 3% of full scale value

Primary air to fuel ratio shall be accurately
controlled when above the minimum

Fuel velocities shall always be higher than 23 m/sec

Mill outlet temperature shall be consistent and
controlled temp to a tolerance of 5 K

The balance of coal velocities on all pipes shall be
within a tolerance of 2 m/sec

The coal mass flow distribution shall be within
a tolerance of 5 %

Combustion:

MECONTT0)

MECON!/[HOL

MECON1/7
[JcON"™

MECON|T:OL

MECON! 0L

Secondary air distribution controlled  MECONUOL

to a tolerance of 5%

Overfire air distribution controlled MECON /1O Air

to a tolerance of 5%

Swirl air settings controlled MECONTTOL Air

to a tolerance of 5%

Excess air level reduced to the point  MECONUHCLL

where UBC is below max taget value
(usually 5%)
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& MECONTROL Coal_Psa A& F{1 %, 8 f7190 ™ qgﬁ':%a% FERE S (> 200um)ELTH 0%:

This mill has no coarse particles in the Pf
Test Data: PS Reuter West, Berlin

1008 2007
MECONTROL Coal Measuremant with Feadersignal and Particlesize Distribution
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RIS, - A REER RIS R Rl R T Y
it " | MECONTROL Coal s H 5%, B A5 ==, - Fr o™

Pipe 42
o0 Hae
F
+ 16000
3™ \ | |
H | + 10000
: W -
- 3 |— Velocity
; 1609 L) a
[ o |—Density
=
z g3
! 1009 W
o
L]
-] R000
W T T8 naN D000 2400 [ raxe [ 3]

B 6. ¥4 53 T ST AER 7 23ms 1) -

BRI J i (ST 16.8 ms » 8 BVSUETRR [~ 1 <1 7R BRIAB S ETHE S » B4R
ST PR SO R AR 23m/s [ _F» iR | MECONTROL Coal s8¢ HJIBGEF (790
BRI )= R ~ [WICT )= iR gl bl = SRR 59 -

Velocities Velocities
-
Rohr 21
35 Rk 22
30 - = [——Riohr 23
25 Rchr 24
g 20 - Rchr 25
— 5 K Rohr 28
Rohe 27
101 —Rchr23
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0 e S——
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[ T T A T = = o
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Vertical piping Horizontal piping
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1338 21837 Tre 1515 55 55T  EFL - 21399
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Burner

MECON 70/, Coal
Coal Valve -

Pulverizer —
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BE 9. [il- BRASL rE 5) H mﬁﬁlré%@zﬁ BT IR 7 5%

Z/DﬁK Q%ﬂ £% MECONTROL Coal m HH i =R 18 B > HJE’:‘JEF B (i Ak A8
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R 13, F%‘I‘ﬁiﬁ}ﬂﬂ“%?f‘i?fﬁl%*r? T IR Jﬂ&?ﬁ“ 5%)

FIIH I MECONTROL UBC sk R EAR7 e 54 A58 - A 500 [ - Félﬁ‘ﬁiﬁ@ig S
(LA T A B BT > IR Al SRRt [ 0.08% >
(ET! lif?%fﬁé‘iﬁﬁﬁzf% AR RIS 0.5%  SBATEN ISR 0 042% -

Trial run at “Wedel” power plant

8 400
| oimemeecens - _Seconday Mews o1z L own-="13g
7 - ’ -
- ‘\. Excess air: Ang,= 7.6 %-pts + 360 "-'2'
= R TR b §
° : o . 1 340 ﬂE
2 6 Resulting efficiency increase: =
> /_\f_\ 0.42 %-pts | 1320 8
=
= , : 300 x
B e uBc: _\cu=-2%-g3!- — Oi“?f"_f‘”"\ T P =
. L~ h‘-/“-“\ A =~D.D‘B%up:s" .____J,__, " . et i
E 4 J'E'\ A A "‘.-'\ " 4-:‘\‘\ -~ \ .OZIERGDG . E‘
A ETAYAY ~ 1 - SV VN
O ¢ Nt - i =
g A J §
f— o~ e + 240
3 \—-J."“ o - - w
UBC gasis:y_, =38% Excess Air Reduction 1+ 220
2 200
Time
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2-1 - “*#35%(Clean Air)“i??%‘lf-“’éﬁ (Dirty Air)if gl

UG 2 BB RS ) GE 2 Rl ok 52 L £ (DAP / Reverse Impact
Tpye):& k%% 55 E‘T ~* % 5(Clean Air Test or Dirty Air Test)Jfe il &5 A {24 7%
(AREL I iﬁ“ﬁ}lﬁ[ SRR ASTM/ASME I WA 5553 A 17 (1) (74 [y (A4
FIIFVIH] 2R = J/}“’E ﬁ'”ﬁlﬁ”[ﬂ (= 1y 3 ZORR et RSSO ]

PROMECON Air ff ') yE =t ity & RGBS Bap s - (1 Tg'r%fﬂ’ e
ﬁkgfﬂf@@& + ’FE‘F%[*EJJE O R R T B R sa IE‘FPU PSR 3k
PR 2 R RS » (LR (e [ e TR 1 ASTMYASME S A
] e

BRI G LGPPSR 5 TR — R Clean ain) (=1 R0
FERSSRE T VI T 9 T AN (Two-phase flow) @ 7 » FEE_ A ik UK Sk S 2
¥ i (Dirty air) T P”J > P = 78 T [RIPE S A (C-E, B&W, F-W)#f EEENHIR 1 A5l

JN»%E?%‘%Z?EF%‘ R PRSI 2 SR D A S R B R

#(Clean air) ™ SR 1 29 fup s AR S 5 (Dirty ain) T BNV 5 R o

ﬁchﬁwﬁﬂﬁf”*‘*ﬁ WP B V2 S (Clean ain T BRI o FE F@J
TR =S S A9 s SO R [l gl - =1 50 TR A o LR (1
— R R AR VR T B T E“f‘ﬁ’fh P30 M \gﬁ%%ﬁ%ﬁﬁ S S
(Dirty air)® fi=e

2-2 B RS SGE R 55 "‘r'TJ

ARSIV, G RS GRS LR ED VS ASMB/ASTM ¥
Bl i (ﬁﬁ ) B R AL 907 T [ VR S R AR
”’Tfﬁ FI I i TVASRE IPFE SV AR R AU ?&@frﬂ{_%“*ﬂ SVEIIV T R F" I A
Bl 75 FpPp — 133 54(Coal Roping)[fi YR IVRR PR AR
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@ﬁ‘l?f&ﬁ%f (AR [ JUASH IV sk SRS SV A N 0 B2 (200MeshAs A5 pt
SR 8%!) F o 2T ASME/ASTM Method: 5 Py BTt S VAR iy fjl 69 R [
BT ) (Coal Roping T Shd SRHIER ST AV 5Y4% (200Meshs Skt =7 ) E (4112 9%
P EV IS -

1SO9931 (International Standards Organization) Method [IVRotorProbeffi ™| ﬁj‘"ﬁjﬂrf[ﬁ'?vﬁ;
3“?“’}?4@#@?,%%5?%%%??% R TR R B VT R g S
RIS A U PO SRS RN £ 2 T2 St il ST BTV gl (Isokinetic
extraction rate) ffll A RAF VG 15! FRAqE ﬁﬁf”ﬁﬁiﬁ@@ &SR ?Vﬁiﬁﬁ (’ﬁj 0]lIEs H:T;
7 ¥ |coal roping)$* *'| ISO RotorProbe rF“g R M ASME/ASTM .

FIF RIS |7 GE(= Bodshs=t) B9 M&W ASKETEKNIK(F F 1§z 3 hofii=
FEHIRL RotorProbe K52 fIIRR [fil R A 5 BIEHRS S0 5 T By B 3 T G &
(Roping Effect),Fx*'| ISO9931 A LRI HE = R EHIEVHE] Y *}?ﬁﬁ%ﬁ#[,ﬁi@“ 5! 4
f[ﬁ'?Vﬁ;Ff'Fﬁ?ﬁiﬁ}?f[ﬁ'ﬁ@[ﬂ'@El > RIF= MR 3 T R R G T B R AT SR
B ISGE H 5 '”rTJ Ak e fx%'[\ik%;’jﬁﬁ °

PROMECON Coal .V &t o3 ARl (2 i1 57550 T > FI P TS TRy e o
(Laser Velocimetry) HefH TR = PJ%TQIQJ?EH%_’ > P B PR IV T AR S AN
% [E%{'] PROMECON Coal Vi<t oy FEYEE oo, [Ty d o [t r Jﬁzﬁ}l?ifl &
ISO9931 IR AHRHIIBRARE -

2-3 %3 55T FY T A J. 3 (Coal Pipe Flow)JJ |

B3 55T T B S B GRS P ]IS09931 (International Standards
Organization) Method [iVRotorProbe 1% » filt i} 4 TRV AR 1 Bm T Vs st 78
SR RO R BTl [ TV BB BT R RLE ] 0 s S B - IR

[ 2 T {ERp I SV SR EE (2001 ik 5T T B otk 53 frjpopes

[E—

_AFIJ:}S_E:’E|J—|‘ Er
x =

[E'F 5% RotorProbe ?E[J%Elfj?f&ﬁ;ﬁﬁlE'Jﬁfj (EBEE g s RO AR ‘?EU%L_’%L%%
DO~ s ~ R AR - R D T AP S BT
By RIEGTE 4 £5l-6 1Rl - i 'F ﬁ%}}ﬁ%ﬁjﬁﬂﬂlﬁﬂﬂ H~3E 6~8 'J‘Eﬁ » PO 5 P o
WPAGRED ~ %3%1?‘?[‘]3%2{%%%3 SIS *Eﬁ?;[/ T & o o) [l Ve b R g B oo T
FHE e o ALl 5 AR 4 fﬁ“ HAd &=y Fd" » K {1 ISO9931 RotorProbe 5

34



o R Y AR R e N TS TR 2T B o R A
A N I/*x};ﬁwr@’rﬂ iR luﬁ ﬁ'?% T

PR ] U G T v';ﬁaim LI 5 S E** f Jp S
T R I 2 A 9 3L 109931 RotorProbe % » I 6555 HY
ﬂ%’ﬁfw puT [ [ F'L AT FARF) 1993 F ~ 2001 F Y 8 Eﬁgjﬁ'a] ) e
25 i} oA (e ﬁ 78 7l R S A) FT%\i%\ipllﬂﬁp R T ]
PR [0 0 21F | IR IO AT BRSO RR ]‘E@@ﬁ@,ﬁ "
Z{Hfrt o

Coal Flow Balancing Experience with ISO RotorProbe™

Boiler Manufacturer Firing Configuration
T-Fired Single Furnace (1)
B&W (8) T-Fired Divided Furnace (6)
CE(11) T-Fired Twin Furnace (2)
Foster Wheeler (4) Single Wall Fired (9)
Riley Stoker (2) Opposed Wall Fired (4)
Opposed Cell Burner (1)
Turbo-Fired (2)

Unit Size Pulverizer Tvpe Test Dates
50 MW CE Exhauster (29) 1993-2001
to B&W Roller mill (27)

685 MW | Foster Wheeler Ball Tube Mill (16)
Riley Stoker Ball Tube Mill (6)

B 2T 10 F Iﬂ?ﬁﬂ "i%%lé‘?ﬁf?ﬁ%’ﬂ?gfﬂ*ﬂ B R Y B e g
(™ SR Y 1 D 53 OB ALY B 311 B U
S f[l?ﬁﬁzitiﬁ&}ff% FefR BLLIE TS SR IT S0 i 2 3 20~ 2 R Tl B =1
[ 7 %3 5% Ff (Microwave injection) ~ & F ({7l (Electrostatic detection) ™ &
9 B (Acoustic measurements) S % & ! 5741

EU I o 5l P AT S OB O R R O S B R W S B
b Ty B O TEEE PP QAT S T S AR BSORE P RS o
R B (R e %‘é?@‘?f@?%rg’ AN T'%Frm I ERADR o S Eﬁﬁg&f
T i T R S B et S5 o VR TIPRCR R R S T B e S ] B ek
SHPRAVRES o g F ) SWR Engineering (Germany) ~ PROMECON (Germany) [ % » I')
MR [ERURIEE R
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79 24.12GHz 75 [ w5 15 Pl i@
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'J = EH 25mm HJJ [1o %5-3‘7

FOEIVAR T

RO I R A SRS 4
EA2%F) ] 0 AR T
ﬂuwwﬁwvwﬁw@%,m®wi
LT A5 B 120 7 50 I 4E > 5L SR RO &
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SE EH] = 3l (cross-correlation velocity) »

I R T AR 1 1509931 &
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BOW B 5

Company Country | Principle Paramelers Mode of sensing
ABB Automation UK Electrostatic | Velocity Non-Restnehive
Concentration
Acoustica Norway Ultrasonic Concentration | Non-Resinchve
Velocity
ClampOn Finland | Ultrasonic Concentration | Non-Restrictive
Velocity
CSIRO Minerals Australia | Acoushc Concentration | Non-Resinchve
Velocity
Flow Fore Technology | Australia | Impact plate | Mass flow rate | Restrictive
GE(EER) USA Rotorprobe Mass flow rate | Restrictive
INERCO Spain Rotorprobe Mass flow rate | Restrictive
K.-Tron UK Impact plates | Mass flowrate | Restnctive
MEW Denmark | Rotorprobe Mass flow rate | Restrictive
Millironics UK Impact plate | Mass flowrate | Restrictive
Mission Instruments | USA Rotorprobe | Mass flow rate | Restrictive
PCME UK Electrostatic | Mass flow rate | Non-Restnctive
Optical Velocity and Restrictive
Concentration
Oxford Instruments | UK Electrostatic = | Restpctive
Promecon Germany | Microwave Mass flow rate | Non-Restmictive
Concentration
Velocity
TCITSey e T | VIS TIOW T | RO Res ey e
Microwave Concentration
Velocity
Rospen Industnes UK Medmnicnl Mass flow rate | Restnctive
SWR Engineering Germany | Microwave Concentration | Non-Resinchve
b ik bt e
Truscotl UK Impact plate | Mass flow rate | Restrictive
PROMECON f[] Y AR R B (B F“ILLII A5 KR 5T ”FT [']) B [HR HY
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dHP S 32 BLETEE B -
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ngmif%ﬁﬁb*ﬂ’ﬁf‘mﬁ PV R PY N WERIAE - VRV IR P G

RS B SO G (Cross-correlation Velocity) & ] e

24 *f‘tsz: P R
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- AL T B 8 S ) W T R B
lﬁjﬁfjﬁﬁkf" +-20%1 ] Tl = fipd+/- 38% o [ HPE ‘ﬁﬁg\ﬁﬁ"‘“ DRI D
t %ﬁ%}@]ﬁl S [ A (air/fuel ratio)}s = [~ EVINEHS = I SRFEE R E S
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I 1 B 2 4 A A ] SR B LR e B
B gt o
QMR (R PR 1 RN 7 2 AR AT 1 R e 5 PRSI, A A
BE= = ) e BB SO Bl FJ = ORIRESEES 5T W RIfE A dRe Fr[sr@zl “[ifil
TR (Fixed Orlflce)ﬂﬁ 5 EGE IS P YRR T ’?rﬂﬁtgﬁp JV
o S E SRR SRR o R AN ROFTED E 07 PR IR S P
Fkr[ AU 3:}““ AHEE (Adjustable Ofifice)
PIgEEE) 'i*fj}i*ﬁ& = [5' I TS Sl B S AR AR RS Gk S BN S
(= [l RS RIS = r'ﬁkl%ﬁv (S U a1 152 S ) é‘%%&%}%ﬁ
LBl R CEHRE SR RS o BT %E'ﬁfjb[éﬁ%l’?‘?ﬁ‘rFf[hJ/f'fﬁﬂj*”ﬂbuE% 0l
+a#(Real-time coal flow measurement systems), {3 & I E'JE\JJ‘AUET’*[[E‘T E ¢ S-Ng b
EHENAIERFS (ISO 9931 RotorProbe)— @i‘éf’qﬁ'ﬁj:‘?ﬁﬂ?ﬁ ’ E'Hjuﬁ“:ifp ]quf E I I

2-5 T GFEERS A IR
”fﬁﬁiﬂﬁﬁﬁ%“WW&%ﬁﬂﬁﬁ@@amu PSR SR
A AT RIVE T VT AT REIN A (Air/Fuel Ratio) ~ — % 1t &1 53 ) (Primary Al
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Distribution) ~ #4 & i gl (Dirty Air Velocity) ~ 5 %314 (Coal Finess)
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MECONTROL Coal

Country Company Plant Unit # Capacity Boiler Design | Pipes/use*  Year
EON e 1 400 MW, Steinmiler aM 1998

E.OM KW Wilhelmshaven A 750 MW, Bﬁbﬂg'f’g‘ 32 MBAC 1599

EnBW Altbach, Stuttgart | I, Block 5 480 MW, Babeock Stermiller 2M 2001

Mainova HKW West, Frankfurt 2 90 MW tired 15M 1893

SaarEnergie Bexbach 1 700 MWy ﬂ am 2000

Germany STEAG Lanen 20 350 MW Steinmiller BMEMC | 2000(G2)
STEAG Lanen 20 350 MW, Stmer &M 2003 (G3)

ALSTOM Mabile system 4 MAMC 2008

Infrasery Héchst Frankfurt 100 MW 4 MSAC 2005

Hitachi Powsr Europe Walsum 2 800 MW HPE 4 MAMC 2008

Vattenfall Reuter West D 360 MW Deutsche Babcock | 4 +PSAM 2007

Denmark ELSAM Mordjyllandsvaerket 3 440 MW, ?ﬁ"rueEd 4 MAMC 2003
E2 Asnaes Power Staion |~ § 750 MWel e 48 MEMC 2004

E2 Stigepaes Power 1 360 MWel _— 24 MEMC 2005

Vattenfall Uppsala 1 430 MWwel ALSTOM AMEAC 2005

Sweden Vattenfall Uppsala 1 430 MWl ALSTOM 8MEAC 2006
Boliden Ronngkar 1 Smelter ABB type mill B 2009

UsA AEP Philip Spom 3 153 MW, gﬁ"’:fd 10 M&AC 1999
Allegheny Energy Armstrong 1 163 MW, EINEE 12M 1999

Alliant Energy Kapo X 200 MW Lians BM 2001

Consumers Power Campbell 1 265 MW Lians 40 M&MC 2001

Consumers Power Camphbell 2 385 MW, vEé‘Ed 24 MAMC 2002

Consumers Power Cobb 5 156 MWwel AeBcE 16 M&MC 2001

Dynegy Havanna 6 450 MWel w:f‘ﬁ"’:"ed 16M 2001

First Energy Sammis X 500 MWel — aMm 2001

LGaE Mill Cresk 1 356 MWel ropce 8 MaMC 2000

Mission Energy Homer City 1 660 MWel w';'ﬁrgd a8M 1999

NSP Sherbourne 500 Mwel ABECE 28M 2000

Santes Cooper Jefiries X 175 Mwel wﬂﬁfm M 2001

SCE&G Wateree 2 400 MWl Sl sM 2001
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Japan

UK
Ireland

Metherlands

South Africa

Paoland

China

¥e=l Energy
Sun Flower
First Energy
AEFP
AEF
J-Power
BHK
IHI
RWE
ESB
Electrabel, Biomass
ESKOM

ESKOM

Elekirownia Rybnik S.A -
EDF Group

EFRI

Bull Rury
‘Cumberand

SherCo

Bruce Mansfield
Kanawha River
Kanawha River
Takehara
Mobile System
Mobile System
Didcot Power Station
Moneypaoint
Gelderland PS
Camden PS5
Grootvlei PS
Rybnik PS5

Laizhou

14

41

250 Mwel

1.300 MWel

T40 Mnel

400 MW el
500 MWel
150 Mel
150 Mwel

TO0 Mel

500 MW,
500 MW,
850 MW,
360 MW,
200 MW
400 MW,

1000 MW

ABB-CE
t-fired

BaW
wall-fired

ABB-CE
t-fired

BaW
Wall fired

CE
BawW

Baw

Hitachi
2-wall fired

B&W CEGB

Fostwer Wheeler

Rafafo

Donfeng

8 MaMC

aBmM

BM

20 ME&AC

EM

12 MEMC

12 MEMC

48 MEMC

4 MEMC

4M

4 mobile + PSA

16

24

20+ FSA
maobile

24 mobile

24 + PSA
mabile

4 mobile + PSA

200

2000

200

2003

2008

2004

2005

2003

2006

2007

2008

2009

2000

2008

2010

2009



