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Startup

ARB

8 Start-Up

:) Start-Up

8.1 General Information

Checks before turning on the supply power
Before starting up the instrument check if
» the coordination flowmmster primary and coreerter iz comect.

»  Tranzmitters for primarga O 1 57 378 (1A & 7 1/47) are marked with accordant information tags
inthe commection arsa of the fisld housing.

the cabling agrees with the Interconnection Diagram, s=e Chaptsr 7.
the grounds for the flowmester pimary have been comecthy mads.

the memory maduls (FRAM) from the flokrmstsr primary has been plugged imto the connection boaard of
the corverter.

the specified ambient requirements hawe besn obsarved.

-

-

-

-

-

the supply power valuse agree with the specifications on the Mame Flats.

Checks after turning on the supply power

After the start-up check if:

» the pammeter configrations comespond to the operating conditions.

* the gystem zem adustment has besn mads.

s the confrast sstting for the display matches the locd light conditiore, Uss the amow keys StepTdain
submenu Dizplay to adjust the cortras.

General Information

= [f the flowrats direction indicators in the display ars reversed it iz possibls that the signd leads have
E=en irterchanged.

* The locatiors and the sizes of the fusse may be found in the Replacesbls Parts List (Chapter 10.

Zero Adjustment

Curing system start-up or chacking, the system zeno can bs sst in the corverter after the warm up phase.
To check the zero the flvwrate must bs at sbeobte zero and the meter pips mugt be completety flled. The
the parameter ,Syatem-Zem® i the corverter can be used to parform a manudl or automatic adustment.
Select the parameter with ENTER, uss the amow keys to sslect automatic” and prees the ENTER-ksy to
start the adustment. The adustment procedurs takes approe, B0 2econds and should Be within the rangs
of +10 %.
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Detailed startup routine:
manual section 8

m Easy Startup:

m Check correct connection /
installation

m Carry out automatic zero-
adjustement in the menu

m Units and impuls-width selcted

according to order
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m Ensure FRAM — Converter use same data
Initialize FRAM (data) ( in case of empty FRAM: error, restart

FCM2000

Calibration

Connect impuls terminals 51 / 52 with 100Q burden

Choose Service-level, Code 4000
Select correct meter size
Default Option -> destroy calibration
Submenu Driver

m  Current limit 350mA or 160mA (Eex)
Primary gain acc. Table
Ktgm = -0.451
Ktfreq = 0.24
Ki and kp according to table
Amplitude acc. table

NW

Amplitude

kp

ki

PrimaryGain

68

85

400

50

o

106

g5

300

100

0,1

16D

85

200

20E

120

10

25F

120

100

40G

120

2400

50H

120

200

100

G5

120

100

50

= [ ] o L] ] [

80uJ

120

200

300

100K

120

100

50

150L

120

500

a0

025
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Fix density-frequency pair 1 empty pipe (Submenu Density)
Fix density-frequency pair 2 filled pipe (Submenu Density)

Set zero AB (internal zero point)

Submenu Flow
m Tm calib. Zero -> do not touch
m Tm calib span -> Temp. During calib.
m Span Forward -> adjusting through calibration
m Zero -> internal zero adjustment (min. 3 times)
m Span Reverse -> add. Calib. Or as Span Forward

Insert customer specific units etc.
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Cut-away model

/

inductive sensors generate
large signal amplitudes NADD

© ABB Géttingen, Ao -
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It is the name of the Electronic Converter

= DSP:

m A Digital Signal “rocessor for excitation and data
acquisition is implemented

m ELCO:

m lectronic nverter
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FCM2000

What is measured?

Directly measured values:

Phase shift between the motion sensors
Pipe frequency
Temperature

Driver current

m Calculated Values:

Mass flow

m calculated by help of phase shift and temperature
Density

m calculated by help of pipe frequency and temperature
Volume flow

m calculated by help of mass flow and density
Concentration (only Densi-Mass)

m calculated by help of density and temperature
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FCM2000

Coarse Block Diagram

Primary

Il

17

A/D 110
DSP-Part B AAPENR: Interface
Signal Processing; o lculati Keyboard
*Flow calculation
Signal -Data Acquisition *Display
Conditioning | Algorithm *Menu system «Current Outputs
-Excitation Communication -Pulse Outout
Alaorithm /0 handling S
2 *Error handling ‘e
«Contact Output
D/A Communication
Power Supply
Secondary
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FCM2000 Interconnection of the PCB' s

Primary
Trio Mass
10 Sensorlines
2 Driverlines
Sensor A: 85(A+), 86(A-)
Sensor B: 87(B+), 88(B-) 6XX
Sensor C: 89(C+), 90(C-) EEx protection
PT100:  83(Ut+),81(It+),84(Ut-), 82(IT-) ! Board (Only for Eex)
Driver:  91(D+),92(D-) | .
_I ' 2 10
——————————— ! E870
1 | : Fro?:isnl\iai‘;ard SP-501741 (5xx) | 14
. - BA500810
5 . E691  (4xx)
» . ‘ SP-501615
8 | s | ! 32 BA500838
4 € - 0 \
o 10 2 : - _ E872 Keyboard,
S /\I\ Connection | | EMF+EEx 'Etsml DSP - up SP-501742 (3xx) 10—  Display
6 £ Board & | Board : Board BA500816 (XE)
7 | ® | = ‘
8 § E887 E882 (9XX) : ‘ g:)‘:::elggr 4 polig Service ext.FRAM
5 - SP_1 752 SP-501 748 ., 20 32 (not fitted) Connector (pluggable)
1 BA-500840 | |BA-500841 | . ‘
10 0
| =
. — - XX
| .3 Board BA-500839
1 . \
| . 14
A : Power E877
. n | . Supply SP-501744 (1xx)
= 538 : Board BA-500835
- 8 u% nE) | '
PE = : .
q : Electronic Converter
: |
i nwen ot . - "n :
r
; I, intrinsical Iy | d ’eXpIOSIOn DSP-ELCO Eex-Integral Converter
o InterConnection of the PCB’s
< safe | P roof
@
[}
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FCM2000 Fine Block Diagram

[
‘ ICE-Port Connector H 4pin Service H Display Connector

r———""- | r _: T - - - - 777" —"-"7"7"—-"—-"—-—"—7 14pin (optional) Connector 10pins T T T T T T T T T | I iy e 1
| Lo L A g=20dB L | ‘ | | 3 key I
: SensorA | | [ | [™E[][™ P(;V; : uarte : Modul Board : keyboard :
| 450-t2omef E ™ 2.0rd. L 16,67Mhz | (OPt.IonaI) | |
A N S N S R N 10KHz | not with EEx | 2*16 |
I | | LCD Display |
I T N 14Bit . I | |
: [ ] 9=20dB %X 2AODC 16-Bit : : 16kBit :
L Ll = T e Ks . ext.FRAM
: SerLsor B e[ }ID-;):IS t%l,r; st 1 b fixed : for : Pluggable :
5= E | | .
|| e x 7 200 ™ aoc | |77 point | future | Modul |
: — 7§—> — > 10kHz > 20Ks DS P M options l_ _ _Di_Splay_BgaEiLXE)_ _I
| 5 3 o o ___ _
| — &> = S Low — £ 5 |
| Senussfr c - E < |, Pass | | N 2 | |
| £50-120mVef X 2 2.0rd. ii S| | |
[ e A= 10kHz H| Y Ll |
! L] Flash T T T T T T T T Lo :
. — |
| 4Mbit |
1 |
| e L ] Ll [ < Contact Input  |+—2— | 10 Customer |
| 1 B EY B Temperature 8 Terminals |
| PT100 E M, & 16Bit |
I « | — x¢ —| Controller 3 16kBit ! 1 I I
: B I N | p & int ERAM uP Contact Output —2—» | EME+EEX |
i o . : Power Board :
Supply (fixed in
I T Current Output I ; |
| | Low 7.372Mh 3 | mmen PEPE g %T —___ housing) _
: : T N N ngs: Qufartz o passive T - _:
.Ord. 2
£ |
| 1
| : : 10kHz S| 8 | CurrentOutputl | 2 | SNT I
| | | s Option:HART M :
' ' l ) Tt AGNDS !
| l | _ RESET RESET 3,3V e e
~ Dri 12bit Circuit Circuit 4— Power 5 |
- : - 5 - rver |e DAC 4.6V 2.9V Supply 1, Impuls Output | ¢\ 32% +25V '
. | Driver g < activ / passiv % § oo :
) Coil 5 - . ‘ o +BVAW
= : D H +5VD B :
~ 70hm -
- — -« 5VI0.2W
E un : |
[0} | LJ |
o )
g : ., : : OFI)EtII(E):aI: “« AoNDs | *15V/BW :
= rioMass : L
S L _Prmay__| | Board [Front:End-Board Trio-Mass =~ 4__DSPBoad _________ L__OBoard ___ __ | _Power Supply Board _ |
@ Primary Secondary
< Block Diagram DSP-ELCO 50MM4000 TrioMass Compact Converter
©
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Electronic Converter

m The Converter is interchangeable without any recalibration (data

stored in EEPROM)

m The Converter consists of 5 boards (+1for Ex/FM)
m Power Supply Board

m High voltage version and low voltage version
= |/O Board

m Interface to the customer with 10 terminals
m DSP-Board

m Brain Board with 2 processors and digital signal processing
= Front End Board

m Interface to the primary
m Display Board

m Display and keyboard for the customer
m EEx Board (Only for Ex/FM)

m Ex/FM protection
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FCM2000

Eex Board (FM-Certification )

"is",intrinsically

safe

explosion
proof

r—————- | I e '
| ! | i —
: Ser:)s:orA [ 1 Zenel"
e | ! Barrier >
|
| I
: SensorB | | I > Zenel" >
I 7071%;;V 1
L] | Barrier 5
| l
| | :
< [e]
: SensorC| | ! 2% “ Zener q (-E)
B _UsT“ - . Q
L | ! » Barrier > 2
|
| I
|
| P i <
| - Zener
| | PT100 | | 1 N . [
! | Barrier
I N N
|
: I T T
L .
| I 5 5
| T ' Zener * 1
| S 1 :
o | Barrier |
|
| . T I N e
| TrioMass | | |
I Primary ! ' ]
| | I | |
[ ]
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FCM2000

Front End Board: Block Diagram

5x9.1 to the Primary (for EEx: EEx-Board)

5x9.2 Primary
(for EEx: EEx-Board)

g=20dB
Low
Pas
A+ »| Y AD_IN_A—»|
2.0rd. - =
LA 10kHz
g=20dB
Low
B . Ly Zpgsrj AD_IN_ B
| B_e 10kHz
AD_IN_
c —P
g=20dB
Low
Pass
Cr——> ™ 2.0rd.
—C-—o 10kHz
ADC_GN
D
« T+
UT+———» Temperature TEM_,
«—IT- Controller P :\OfiAD_IN_D—b
UT+——»p
TEMP_MUX—|
"D-OW _LIMIT_MU__ |
ass | X
— > 5o [ D_CURRENT
10kHz —
L_LIMI ]
T
. ——SCLKO——|
D+ Q Driver | :)zp'i,(l:t L DTO
—TFSO
W) ENABLE_DRIVE
R
+15
v
Front-End-Board Trio-Mass

5x3 DSP-Board
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m Signal conditioning of the three sensor coils

m Signal conditioning of the temperature

Preamplifier
10khz Anti Alias Filter

PT100 in 4wire technique

1mA current source

m Excitation for the driver coil

The DSP generates the driver signal by help of a DAC
max. voltage output signal: =13Vss

Software controlled driver enable/disable

Driver current measurement

Thermal shutdown

Driver current limitation

m standard: max Driver Current=350mA; Pmax=13V*0,35A=4,5W “ I. I.
= Ex/FM >DN10C :max Driver Current=160mA; Pmax=13v*0,16A=2,1W AR\ IDED

B Ex/FM <=DN10C: max Driver Current=100mA; Pmax=13V*0,10A=1,3W
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E\/IP501 AGND1 [ il |
i

f i
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91(D+)

5x9.2
(1)

p

85(A+)
87(B+)
89(C+)

5x9.1
(1)
(4)
(7)

83(UT+) (11)

| 82(UT) (12)

9x3 \

15V (20)
+15V  (21)
+3VD3 (23)
+5VD  (24)

| +5VA  (26)

| -5VA  (27)
N J

5x3 \
AD IN_A (29)
AD IN B (30)
AD IN C (31)
AD IN D (32)

AL ED D
FRpm
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FCH2000 Front End Board: Plot of the Sensor Signals

{1 S0.00 2 SO.0% 3 .5V 0,00 1.00m,

Sngl43 STOP

Sensor A+

________ [ 5x9.1 pin1

A T ,1 Sensor B+
_________ 5%9.1 pin3

"L . B . H . H
Yrms o 1a=54 .. 20mY Yrmsoz2) not found Freql{lx=17=.1 H=

1 1007
w

2 =00V +— 200K 1.00m.- Sngl£1 STOP

....... _ Sensor C+

N 5x9.1 pin5

|,,_l_ .

-

Yrmsol) not found Yrmsc2x=1.415 % Fregi22=172.1 H=
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FCM2000 Front End Board: Plot of the ADC Inputs

i

1500y 25000 3 .5 —040K 1.00m, Snglfé1 STOP
AD IN_A
9x3 pin29

NN S NN B4 5x3pin30

......... _ ... AD IN_C
N SN 5x3 pin31

a A . . . - . . . .
VrmsC12=E71.8mY VrmsC2 =648 ., 9mY Yrms C32=870 . dmi

Tr..

=P
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3x3 (to the Front End Board)

DSP-Board: Block Diagram

FCM2000
14Bit
na .- ADC
_ 20Ks
Uin=

Aoiifg’ 14Bit
__anNp_ 47 ADC
20Ks

< TEMP_MUX

«—— DAC (XLD,SCVLK,SDI)

16-Bit
fixed

point

DSP

3x10 ICE-Port-EMULATOR

(not fitted)

Quartz

16,67Mhz

I L

Flash
4 Mbit

16kBit
FRAM

7,372Mhz
Quartz

PIPE_FREQ

ENABLE_DRIVER
I LIMIT MUX 1

- I_LIMIT_MUX_1

DSP-Board

16Bit

3x11 Service

Connector

RESET

Circuit 4,6V |

RESET
Circuit 2,9V
A

3x5
Display Board

3x12
Modul Board

3,3V
Power
Supply

+5VD

3x2
1/0-Board
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= 16-Bit fixed point DSP for signal processing
m 33 MIPS (Million Instructions per second)
= 2 Simultaneous 14-Bit sampling ADC" s

m Sensor A and sensor B are sampled simultaneous

m Advantage: no sampling phase shift,
additive errors are sampled simultaneous
-> good change to figure it out

m  4M-Bit flash for storing the DSP and uP program
m Software update via the service connector

= 16kBit FRAM for non voltaire storing (internal data memory)
m storing of the primary, converter and customer data
m storing of the counter values

m  Supervisor circuit for 3,3V and 5V power supply

m 3,3V Power supply on board
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|

|

: 3 Key

| Keyboard+

Read Relais

|
|
|
|
|
|
|
|
|
|
|
|
2*16 |
LCD Display i
|

|

|

|

|

|

|

|

|

|

|

|

|

External
FRAM
Pluggable
Modul

Display Board

R
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||
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m 3 Key keyboard

m Operation without opening the housing by help of a magnetic
pencil

m 2*16 LCD display

m illuminated

m External data memory
m Pluggable module (like the XE)
m 16kbit nonvoltaire FRAM
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FCM2000

I/O- Board: Block Diagram

2x2 (to the DSP Board)

2x4 (to the customer Terminals)

Contact Input «—2
Contact Output 2—»
Current Qutput Il o
passive
—
2
Current Output | 2 ,
Option:HART
7 ) +24V

AGNDS

Impuls Output
activ / passiv

< +25V

+5VD

|/O-Board

2x1 (to the Power Supply Board)#
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FCM2000

I/O-Board: Specification |

Active output
0 mAto 24 mA

560 Ohm maximum load

Passive output
Supply voltage 12 'V to 30 V
3.25 mA to 22 mA

1000 Ohm maximum load

maximum load

[Ohm]

1000
800
600

400
200

Currend output 2
0 10 20 30

Supply Voltage [V]

40
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I/O-Board: Specification Il

Active or passive output (user selectable)
16V-30V
220 mA maximum current

5000 Hz maximum frequency

Passive output

Supply voltage 16 V to 30 V
220 mA maximum current
500 Hz maximum frequency

output function is software programmable
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I/0-Board: Specification lll

Passive input
Supply voltage 16 V to 30 V

input function is software programmable

Superimposed on current output 1
1.2 mA current modulation

250 Ohm to 560 Ohm load
Frequency: 1200Hz / 2200Hz
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filter

-

FET

Lol

Lol

+15V

-15V

+25V

+24V
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FCM2000

Power Supply Board: Specification

AC-high

Input voltage :

Input frequency:

AC-low

Input voltage:

Input frequency:

DC

Input voltage:

85V to 253V
47Hz to 64Hz

16.8 V10264V
47Hz to 64Hz

16.8 V to 31.2V

Same
pcb
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Variants of the Electronic Converter

No. | Power |/O-Board | EEX/FM
Supply

1 AC/DC Low | Standard -

2 AC/DC Low | HART -

3 AC-High Standard -

4 AC-High HART -

S AC/DC Low | Standard Yes

6 AC/DC Low |HART Yes

7 AC-High Standard Yes

8 AC-High HART Yes

AL ED D
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Data Memory Management

External Data Memory
(pluggable Module)

Tastatur/Displa-Board

uP

Internal Data
Memory

DSP-Board

Flash
Factory Delivery State

Electronic Converter (Interchangeable)

Secondary
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Three different menu structures can be selected in the

Program Level Menu:

m Prog. Level Blocked

m Standard Menu, data cannot be entered

m Prog. Level Standard

m Standard Menu with all customer specific entries required for operating
the instrument available

m Prog. Level Special
m Special Menu with the complete customer specific entries available

m Prog. Level Service

m Additional values are displayed after the correct Service Code nlnbn D
has been entered FREpRp

© ABB Géttingen, -Wg - 32
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m Reduced Analog Hardware
= only input amplifier, output amplifier and anti alias filter are analog
m decreased temperature effects

m decreased changing over the time

m Parts of the Analog Hardware are moved to the Software
m Filter Algorithm (Possibility to design ideal filters)
m Software PD-Controller
m  Complex Algorithms are possible
m e.g Fourier Transformation and Correlation
m  No changing of the hardware to get another behavior
m only the algorithms have to be changed
m Increasing of the self diagnostic

m diagnostic of the installation
= diagnostic of the primary A\ 1D D



[JX3 WORLD

[ZXSWORLD
FCM2000

© ABB Géttingen, -Wg - 34

Agenda

Startup / Calibration

Technical Details

Where can | measure what?

Common problems

Service Connector

Contact



[ X WORLD
[ZX WORLD

© ABB Géttingen, -Wg - 35

= Typical resistance driver coil: ca. 10 - 40Q)

FCM2000

Typical sensor data

m Typical resistance sensor coils: ca. 90 Q (A and B must
have ca. equal value)

- Check M6 - M7
* Check S1-S2
* Check S3 -S4
* Check S5 - S6

* Results in Q not kQ area.
« UT+and UT-ca. 110 Q
*|IT+and IT —ca. 110 Q
UT+and IT+ca. 0 Q
*UT-and IT- ca. 0Q

With 3 X PT-100 (normally not in used)

IT+
IT-
UT+
UT-

95
96
93
94

IT- & UT-
UT- & IT+

IT+ & IT-

UT+& IT+
UT+& UT-
UT+& IT-

0d
110d
110 d
220d

330d
330d

Standard

M7
M6 black

S1 red

S2 blue
S3
S4 green

S5 brown
S6 grey

IT+ violet
IT-

UT+ violet or

brown
uT-

EEX

M7 black

M6 black (1

IT+ black

IT- black
UT+ black
UT- black

N —~

NN~ A~
=N wh
~— N~
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FCM2000

Submenu
Instrument

'

Submenu
Primary Calibr.

> Enter

v

Qutput data

v

Submenu
Database

l

Submenu |

Service connector

Senos come

Rest

Density correction

Default Option

|

Submenu

Driver
v

Submenu
Temp. Pipe

|

Submenu
Temp. Housing

v

Submenu
Density

———— selection

Enter

Submenu
Flow

ktFreg

l

kt Density

'

D Correction
0,0000 kg/l

v

F1 /20 °C empty

D1 ( empty)

F2 /20 °C filled

D2 ( filled )

Enter

calculate correction value

density reading reference - density reading FCM2000

example reading

example reading

reference
FCM 2000

1,120 kgl
1,110 kg/l

D Correction = reading reference - reading FCM 2000

Enter

D Correction
0,00999 kg/l

0,01

feedback by FCM 2000

new FCM2000 reading

D 1,120 kg/l I
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FCM2000

m Conditions on site:

Filled pipes

Stable temp.
Known density in the

pipe

Data storage of
original data

Density calibration on site

* Progr. Lewvel ¥
Service

!

Code
4000

}
Jubmer
Primary Calib.

Submenu

Lenzity

F2 (20°C filled)
gutomatic =2

!

Dz (£illed)
0.997829 kg/l

Code pumber

Choose the service code area

Aftention, you are in the Service
Area |

Choose automatic and push enter to
start the automatic frequency
measurement

Type in the actual density (at the
momentary temperature) of the filled
medium

Type in another numer than 4000 to

quit the service area
AL ID D
ipm
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m |nstallation problems:

= Air in medium (gas phase, bubbles etc.)
-> air must be avoided, maybe vertical installation
-> increase backpresure (data sheet: at least 0.2bar)
-> Check driver current and density — may not be stable
(service code requ.)
-> medium might develop gas phase under certain conditions (no flow,
high temp. etc.) -> turn meter 90° might help, if connect. Box was on

top
m Process vibrations

m Problem only in case of process noise = resonance frequency
-> compensators for damping process noise, for all fittings and  support of
meter
-> good support of meter directly in font and behind of fitting

m Process problems:
m Piston pumps: creating noise at resonance frequency
m Sedimentation: cleaning of meter might be required
m Abrasion: flow velocity not more than 1m/s (3.3ft/sec), vertical

installation
AL D D
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m Electrical problems:
m Ensure correct grounding of meter (primary and converter)

m Check outputs with simulation mode

= Impuls outputs: check jumper for activ / passiv (Eex: jumper on
position activ, although working as passiv)

m Faulty sensor amplitudes / reverse measurement / Temp.
Measurement

m Check sensor amplitudes on display (service code 4000 requ.)
m Coils / PT100 may be broken -> Check resistance

m Wrong values: meter must be sent to Gaottingen factory
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Agenda

Startup / Calibration

Technical Details

Where can | measure what?

Common problems

Service Connector

Contact
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Bootloader: Tasks and Advantages

m Advantages in opposite to ,normal” eproms
m Very fast software update
= No replacement of the old eprom
= No additional hardware costs for a software update

m Update can sent via E-Mall

m Tasks
m Load new converter programs into flash memory
m Start up the real converter program

m Store converter data and store process data
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Bootloader: Before starting a Software Update

3x11
= You need Service Connector
m Computer with a terminal !
program (for example
HyperTerminal)
m TTL-Box

= New converter program

paTA (HEE) _ STEP Lo

= You have to =y ==l

m Connect the TTL-Box to the '
computer and to the service
connector of the converter

oy

T o —~ |
. ) 4
- 1 & L ||'
il f= ‘j .
N - .- - =
¥ ¥ 5 S g
’ L - Loty F

m Start the terminal program with
appropriate settings A DD
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Eigenschaften von DSP ELCO

FCM2000

Bootloader: Terminal Settings (HyperTerminal)

Yerbinden mitf] Einstellungen | 2

&L D5PELCO | finderes Symbol

Landeskennzahl: I Deutzchland [49] j

Geben Sie bitte nur die Ortzkennzahl ein.

Ortzkennzahl: IEIEE‘I

Bufnummer: I

Yerbinden Liber: j

¥ | Landes- und Ortskenmzabl venvenden
I et wiedertluna falls Gesetet

ok, | Abbrechen

Eigenschaften von DSP ELCO EE |

Yerbinden mit  Einstellungen |

Belegung der Funktions-, Pfeil- und Strg-T asten gemal
 windows

......................

[ = [ Teminat

Ernulation;

Zeilen im Bildlaufpuffer:

=~

T erminallzonfiguration. .

{500

[~ Akustisches Signal beim YWerbinden oder beim Trennen.

=

ASCH-E.onfiguration. .

Ok Abbrechen
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Eigenschaften von COM1

Anschlufeinztelungen |

Bits pro Sekunde;

L atenbitz: IE j
Paritat: |Keine j
Stopbits: I‘I j
Fratakall IKein j
Standard wiederherstellen
] Abbrechen UEermekmien

possible Baudrates:
2400 bit/s
4800 bit/s
9600 bit/s
19200 bit/s
38400 bit/s
57600 bit/s
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FCM2000

Bootloader: Start

<Power on the converter>

.

Bootloader starts up and
checks the service connector

TTL-Converter
pluged in

Yes
v

Waiting for "Space"-Character
while switching the baudrate

Bootloader
start screen

Start converter
program




[ X WORLD
[ZX WORLD

FCM2000 Bootloader: Start Screen

“gDSP ELCO - HyperT erminal
Datei Bearbeiten Ansicht  Apf Ubertragung 7

0[] 515] olrs| &

EXEREEXENEREXEXXEXE® F1=her & Porter #363E36363E¥ 3636 EEEEENEEENE

x#%% No =smoftware information awvailable | ==

Type for
Menw .
Start converter program ... ... ... =i

-

‘Werbunden 0:00:23 LANSI |324008N-1  |RF [GROSS |NF |Aufzeichnen  |[Druckerscho g

AL ED D
FRpm
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FCM2000

Bootloader: new software

#g DSP ELCO - HyperT erminal

Datei Bearbeiten Ansicht  Apf Ubertragung 7

0[] 515] olrs| &

-

EXEREEXENEREXEXXEXE® F1=her & Porter #363E36363E¥ 3636 EEEEENEEENE

Twvpze for
Store new software into the conwverter ... .. ... .. ...
Di=zplay converter softwvare information ... . ... . .... "I
Di=play bootloader and fla=sh information .. ... . .... "B"
Start converter proOgram ... ... ... =R
Re=zet converter . ... ... ... ... "R

‘Werbunden 0:00:50 LANSI |324008N-1  |RF [GROSS |NF |Aufzeichnen  |[Druckerscho g

AL ED 1
Ml
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Fe LI Bootloader: new software

“gDSP ELCO - HyperT erminal
Datei Bearbeiten Ansicht  Apf Ubertragung 7

0[] 515] olrs| &

EXEREEXENEREXEXXEXE® F1=her & Porter #363E36363E¥ 3636 EEEEENEEENE

3E-3€ 36 336 36 36 36 3 3636 36 3 33636 3 I I3 I 3636 IE I3 36 36 363336 36 336 36 333633 I I WKW
Warning !

You will owverwrite the actual software |
Be =sure to s=end the correct file to the converter.

¥ ok ok % % % %
¥ ok ok % % % %

To cancel. pres= any kevy.

3E-3€ 3€ 3636 35 3€ 36 36 3E 36 36 3 363636 36 36 363636 36 36363636 36 3636336 36 36363636 36 3336 36 3 3E 3636 36 36 363636 36 363N

To =awve the file in the converter, =end it wia XModen.

CCCC

-

‘Werbunden 0:07:15 LANSI |324008N-1  |RF [GROSS |NF |Aufzeichnen  |[Druckerscho g

AL ED D
FRpm
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“# DSP ELCO - HyperT erminal o x

Datei Bearbeiten Ansicht  Apf Ubertragung 2

D|=| 58] D5 =)

I EEEREENEERXENEE []ocher & PoOrbeT 363636363636 36363636 363633636 36 36 6 36 %

i Datei zenden EE

3E3E 3 36 3E 36 33 I e
* Ordner:  D:h -
* v D ateinarne: *
* o . ; 5 .
* Ps surd ID."-.mmelD Durchsuchen.. .
* 3*E
x Protak oll: >
. . x| =
3633 36 3636 33 w S
Senden Schliefen | Abbrechen |
To =ave t g

CCCCoCCCCCCooCCCCoil

<

\Werbunden 0:16:33 LANSI [334008M1  |RF |GROSS |NF |&ufzeichnen  |Druckerecho g

AL ED D
FRpm
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FCM2000

Bootloader: File Transfer

“gD5P ELCO - HyperT erminal
Datei Beatbeiten  ansicht  Apuf Ubertragung 7

0| 53] Dl =

Xmodem Dateiverzand fur DSP ELCO | :I
HEEE Cenden: ID:'\mmflEII:IEI.eIn::D
; I ufung; |CRC
N— Faket: Fehlerpriifung: I
3*E
* Wwidh.: IEI Widh. gezamt; IEI
*
* ] Letzter
* Fehler: I
3*E
*
R e (S | Y |||||||||||||||||||||||||||||| I38kvnn4?K
Drauer I o . I o . I
To | Bisher 0o:00: 18 Restdauer: 00:00:04 Durchzatz:  |21330 bps
ceecll Ahbbrechen | cpa'bps |
\Werbunden 0:18:30 LANSI |334008M-1  |RF |GROSS |NF |Aufzeichnen  |Druckerecho g

AL ED 1
Ml
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Fe LI Bootloader: new software

“gDSP ELCO - HyperT erminal
Datei Bearbeiten Ansicht  Apf Ubertragung 7

0[] 515] olrs| &

EXEREEXENEREXEXXEXE® F1=her & Porter #363E36363E¥ 3636 EEEEENEEENE

36 36 36363636 36 333 IE 36 I3 36 I 36 36 363 I IHIE 3636 36336 I IIIE 36 I I I I IIEIE 36 363 I

s T CCESS

The file was correctly stored in the converter |

ok ok % %
ok ok % %

36 36 36363636 36 333 IE 36 I3 36 I 36 36 363 I IHIE 3636 36336 I IIIE 36 I I I I IIEIE 36 363 I

-

‘Werbunden 2:13:27 LANSI |324008N-1  |RF [GROSS |NF |Aufzeichnen  |[Druckerscho g

AL ED D
FRpm
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FCM2000

Bootloader: new software

#g DSP ELCO - HyperT erminal

Datei Bearbeiten Ansicht  Apf Ubertragung 7

0[] 515] olrs| &

-

EXEREEXENEREXEXXEXE® F1=her & Porter #363E36363E¥ 3636 EEEEENEEENE

Twvpze for
Store new software into the conwverter ... .. ... .. ... "
Di=zplay converter softwvare information ... . ... . ....
Di=play bootloader and fla=sh information .. ... . .... "B"
Start converter proOgram ... ... ... =R
Re=zet converter . ... ... ... ... "R

‘Werbunden 0:00:50 LANSI |324008N-1  |RF [GROSS |NF |Aufzeichnen  |[Druckerscho g

AL ED 1
Ml
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FCN2000 Bootloader: Software Information

#g DSP ELCO - HyperT erminal

Datei Bearbeiten Ansicht  Apf Ubertragung 7

0[] 515] olrs| &

EXEREEXENEREXEXXEXE® F1=her & Porter #363E36363E¥ 3636 EEEEENEEENE

Software : HHM4000

Version  De99F001U01
Fevision : & XX
Date o 22.04.1999

-

‘Werbunden 1:34:14 LANSI |324008N-1  |RF [GROSS |NF |Aufzeichnen  |[Druckerscho g

AL ED D
FRpm
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FCM2000 Bootloader: Check Flash

“gDSP ELCO - HyperT erminal
Datei Bearbeiten Ansicht  Apf Ubertragung 7

0[] 515] olrs| &

-

EXEREEXENEREXEXXEXE® F1=her & Porter #363E36363E¥ 3636 EEEEENEEENE

Twvpze for
Store new software into the conwverter ... .. ... .. ... "
Di=zplay converter softwvare information ... . ... . .... "I
Di=play bootloader and fla=sh information .. ... . ....
Start converter proOgram ... ... ... =R
Re=zet converter . ... ... ... ... "R

‘Werbunden 0:00:50 LANSI |324008N-1  |RF [GROSS |NF |Aufzeichnen  |[Druckerscho g

AL ED 1
Ml
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FCM2000

Bootloader and Flash Information

“gDSP ELCO - HyperT erminal
Datei Bearbeiten Ansicht  Apf Ubertragung 7

0[] 515] olrs| &

VYersion
Date

Checli=un

Hanufacturer
Device type
Sector

Frotection

Hardware lkey

: De99F002001

ELCO-DSP-Boot loader information

Fevi=sion

;o 21.04.1999

-ow¥xE OO | xwx

Flazh information
- AMD
;. AmZ9DL400B T

. ED 53 22 42 DF

EXEREEXENEREXEXXEXE® F1=her & Porter #363E36363E¥ 3636 EEEEENEEENE

.an

-

“Werbunden 1:20:20 AMS

|384008N-1  [RF [GROSS

|NF |ﬂuhemhnen

| Druckerecha 7

AL ED 1
Ml
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S P Bootloader: Converter access

“gDSP ELCO - HyperT erminal
Datei Bearbeiten Ansicht  Apf Ubertragung 7

0[] 515] olrs| &

EXEREEXENEREXEXXEXE® F1=her & Porter #363E36363E¥ 3636 EEEEENEEENE

x#%% No =smoftware information awvailable | ==

Type for

Keep pressed until converter
shows Software version

-

‘Werbunden 0:00:23 LANSI |324008N-1  |RF [GROSS |NF |Aufzeichnen  |[Druckerscho g

AL ED D
FRpm

© ABB Géttingen, -Wg - 57



[JX3 WORLD

[{X WORLD
AP Bootloader: Converter access

m Access converter through following keys:

m tab“, equ, to C/CE on converter

m Arrow keys: up and down

m Return key

#FCM2000 - DSP - HyperTerminal
File Edit Wiew Call | Transfer Help

Ol &) 5| & SendFile...

—  ReceiveFile. .. =

= Number keys

m Data storage: enp.-300.7 °C

WMarnung: 6&c
Zapkure ko Prinker

m First choose Transfer -> Capture Text Fum NN 7 O TR

Send Text File. .

m Choose in converter menu ,output data“ variables to be stored
m Start capture with ,CTRL O

© ABB Géttingen, -Wg - 58
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FCM2000

DSP: Driver Algorithm

ADC
— N\

Sensor Coil A

Sensor Coil C

Primary

|

Sampled Values

Sensor Coil C

» Multiplier

menu: Driver"PrimaryGain" >

Mean average value (Istwert)

(corresponds to the mechanical amplitude)

=actual value
(Display:"l Driver+Amp C" "l Treiber+Amp C")

?

—

PI Controller
Algorithm

Nominal Value (Sollwert)
depending on the meter size
(menu:Driver ->"Amplitude")

|

menu:Driver-> "kp" |

menu:Driver-> "ki"

Driver DSP Algorithm

D
AP

, HD HD
i
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FCM2000

DSP: Sensor Difference Algorithm

ADC

Primary

L
) A

Sampled Values
Sensor Coil AB C

v

Mean average
value
Diff=A-B

Band Pass Filtering
FIR-Filter

Qm=k*Diff/Sum-AZ

Mean average

v

Data Reduction

value

Sum=A+B k=ProportionalityConstant
AZ=AutoZero

DSP Difference Algorithm
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FCM2000

ADC

/7N

DSP: Sensor Multiplication Algorithm

Flow direction

—

pPT1NN

\—/

Sensor Coil A

/Nsor Coil B

Driver Coil D

Sensor Coil C

Primary

|

Sampled Values
Sensor Coil AB C

v

Band Pass Filtering ||

FIR-Filter

B
" 90°shifter

—cos B—»

Y

Mean average

value —
Mul=A*cosB

A, B

— Qm=k*Mul/Sum-AZ

Y

Mean average

| k=ProportionalityConstant
value | AZ=AutoZero

Sum=A+B

DSP Multiplication Algorithm
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File: Liste Trio-Mass Elco

FCM2000

Appendix A: Design Documents

FM-Zulassung

D685A964U04

Bauanweisung
Schaltplan

Einschub U-Gross Standard D674A848U01
HART D674A848U02
RS_485 D674A848U03
E E x D674A848U04
EEx HART D674A848U05
Einschub 24V Standard D674A849U01
HART D674A849U02
RS_485 D674A849U03
E E x D674A849U04
EEx HART D674A849U05
DSP Board D685A956U03 Leiterplatte D358E872U01
Bauanweisung BA-50-0816
Schaltplan SP-50-1742
Front End Board D685A959U03 Leiterplatte D358E870UO01
Bauanweisung BA-50-0810
Schaltplan SP-50-1741
Power Supply Board U-Gross D685A971U03 Leiterplatte D358E877U01
U-Gross EEx D685A971U04 Bauanweisung BA-50-0835
24V D685A971UO05 Schaltplan SP-50-1744
24V EEX D685A971U06
1/0 Board Standard D685A972U04 Leiterplatte D358E896UO01
HART D685A972U05 Bauanweisung BA-50-0839
RS_485 D685A972U06 Schaltplan SP-50-1745
EEx Board Standard D685A964U03 Leiterplatte D358E884U01

BA-50-0827
SP-50-1750

Displayplatte (,XE*“)

D685A667U15

Leiterplatte
Bauanweisung

D358E691UO01
BA-50-0838

Bauanweisung

Schaltplan SP-50-1615

Backplane Board* Standard D685A986U03 Leiterplatte D358E896UO01
EE x D685A986U04 Bauanweisung BA-50-0859
Schaltplan SP-50-1760

EMV Board* D685A987U03 Leiterplatte D358E895U01
Bauanweisung BA-50-0860
Schaltplan SP-50-1759
Baugruppe: Standard D682A009UO01 EMYV Board D685A987...
*EMV+Backplane E Ex D682A009UO02 Backplane Board D685A986 ...

BA-50-0861

FRAM Board

D685A999U01

Leiterplatte
Bauanweisung
Schaltplan

D358E892U01
BA-50-0848
SP-50-1758
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Agenda

Startup / Calibration

Technical Details

Where can | measure what?

Common problems

Service Connector

Contact
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Contact

m Norbert Jeske (service specialist)

m Norbert.jeske@de.abb.com
m Phone: +49 551 905 493

m Frank Frenzel (productmanager)

m Frank.w.frenzel@de.abb.com
m Phone: +49 551 905 389
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