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1. General mycom CUM 121 /151
1.  General
These instalistion and operating instructions
describe the fully eguipped measuring # Note:
transmitier Mycom CUM 121/ 151,
Digital interfaces require separate
installation and operating
instructions from the Mycom
instrument family:
e Mycom serial interface
BA 078C/07/e
1.1 Unpacking 1.2 Application
e Inspect for any damaged packaging? The Mycom CUM 121 and 151 are
The post office or forwarding agent must be  microprocessor-based measuring and cantrol
informed of any damage. instruments used to determing turbidity in
Damaged packaging material must be re- liquid media. Thanks to state-of-the art
tained until the matter has been settied! engineering, these instruments can be easily
o Verify that the contenis are undamaged! adapted to all turbidity measuring tasks.
Inform the post office or forwarding agent as
well as the supplier of any damage. They may be adapied to all measuring tasks
e Chack that the delivery is complete and ag- under a wide range of environmental
rees with the shipping documents and that conditions.
the unit type and version match the name-
plate {(see fig. 1.1). Typical areas of application are:
The scope of defivery of the Mycom CUM 121 e Sewage treatment plant effluent monitoring
{panel-mounted unit) includes: e Water treatment
» 2 housing fastening elements « Monitoring of public waters
{order no. 50047795) e industrial water treatment
s 1 submin D connector + Sludge concentration measurement
(instruments with digital inferface only, e Drinking water monitoring
order no, 50051298) -
= |nstailation and operating instructions
¢ Instrument identification card(s)
The scope of delivery of the Mycom CUM 151
includes:
« 1 housing mounting kit
(order no. 50061357)
+ 1 measuring point marking label
(order no. 50061359}
e ingtallation and operating instructions
e instrument identification card{s}
I you have any questions, consuit your [=B8| ENDRESS+HAUSER
supplier or your competent Endress+Hauser s MYCOM C e
sales center (see back page of these ‘
operating instructions for addresses). order-code
CUMT21-XXXXX
ser-no,
123456 VH
measuring range/Messbereich:
1 2 - 4RBBNTU
@ - 1002ppm
Temp, NTC 1@, . .47@-C
ENDRESS + HAUSER C e oulput/Ausgang
s Mycom
ovder-code: CUMTET —xexaex 1 NTUsepm B/4. . 20mA
serial no./Seriennr: 1234866 [ 2 -C @/4, . 2BmA
measur ing range/ - NTU i
Messberelch: Tem o0 F’ E mains/Netz
_ output/Ausgang: %TU/ppm 9/4 .28 mA 1 238V 58/6eHz
Fig. 111 Nameplates *C B/d. mA i
mains/Netz S50V 5?:/EOHZ max 12VA {omax 12VA
1afi: Mycom CUM 1511 prot.cl ass/SchutzaTt t
) 126245-4A : 126882
right: Mycom CUM 121 TYP151.TIF i [ TYPIRLTIF
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mycom CUM 121/ 151

1. General

1.3 Order code

Mycom CUM 121 /151

Types

121 Housing for panel installation, 96 x 96 mm, ingress protection {P 54 (front)

151 Field housing with terminal strip and sensor receptacle, ingress protection P 65

Measuring range

Versions

Power supply
230V AC, 50/ 60 Hz
110V AC,50/60 Hz
200V AC, 50/ 60 Hz
24V AC,50/60 Hz
48V AC, 50/ 60 Hz
100V AC, 50/60Hz
127 V AC,50/60Hz
240 V AC, 50/ 60 Hz
24V DC

NGB RWN 2O

instrument outputs
0 0/4.. 20 mA for turbidity

9 Special version

I 0. 4000NTU/0 ... 9999 NTU /O ..999.9 ppm

{scattered light turbidity measurement according to DIN [ 1SO) for use with CUS 1
C 0...2B00NTU/0 .. 89.98 NTU/C ... 98.99 ppm

(scattered light turbidity measurement according to DIN / 130) for use with CUS 3
R 0. .4000NTU/0..9999¢g/l /O..2000%

(multi-channe! push-pull turbidity measurement) for use with CUS 4

All versions with 2 limit contacts and alarm contact,
1 limit contact can be optionally used for cleaning control.

1 0/4... 20 mAfor turbidity and temperature
3 0/4.. 20 mA for turbidity with additional RS 232-C interface
6 0/4 .. 20 mA for turbidity with additicnal RS 485 / E+B Rackbus interface

CUM —I | | ! += complete order code
E
cus 3 | 0- 100 NTU up lo 4000 NTU
cus 1 | bis 4000 NTU up to approx. 100 g#
|
cus 4| bis ca. 100 g/l
Feintrilbung Tribung Feststofigehalt
Low turbidity ) Turbidity Solids content

BEREICH.EPS

]
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Fig. 1.2:  Arsas of application of
turbidity sensors CUS 1,
CUS3and CUS 4



2. Measuring system mycom CUM 121/ 151

Fig. 21 Example of 2 complete
measuring system:

@ Mycom CUM 151 with
weather protection cover

Universal assembly holder
CYH 101

@ Turbigity sensor CUS 1(-W)
or CUS 4 (-W)

T]

Fig. 2.2:  Example of a complete
meastring system:

@ Mycom CUM 151
@ Turbidity sensor system CUD 3

4

2. Measuring system

Turbidity and solids content measurement

The measuring system consists of:
e an assembly holder, e.g. with an immersicn

s the Mycom CUM 121/ 151 instrument tube for sensor mounting
+ g turbidity sensor CUS 1/ CUS 4 e accessories (see chapter 10.3}
i &ﬁ
@ N
C:G:“‘_“::l/ ﬁ
I
L1

Measurement in low turbidity range

The measuring sysiem consists of: e a wall mounting support for the turbidity
sensor system CUD 3 {turbidity sensor

e the Mycom CUM 121/ 151 instrument CUS 3 with flow assembly}

+ the turbidity sensor system CUD 3 e accessories (see chapter 10.3)

UD3WOI RS

Wall mounting

support \
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3. Installation

3.1 Dimensions

Mycom CUM 121

- 96

¥

@ MYCOM-TURBI

° 8 ll_g

HO s,
HOLD CAL. OFFSET

‘ e ofe ele
PRNTENCE
o

|y

98

P e &
s Do g Cutout for panei mstallat:on
e -1 B
. g Depth of housmg for panel mounting:
S A J approx 175 mm Fig. .41 Mycom CUM 121
| Dimensions of housing
} for panel mouniing
Mycom CUM 151
188
! !
| 167 |
( A
@ 2 i 9

Fig. 3.2:  Dimensions of
{lett) Mycom CUM 151

247

@  Mounting brackets for
wall installation
Screw & 6 mm

Fig. 3.2:  Rear of field housing

g 4 {right) with mounting brackets
@ § instaffed
z o
n w
@ @ 5 b Note: ]
) B ©HE: Mounting brackets and screws are

suppiied in the housing mounting
kit.




3. Installation

mycom CUM 121 /151

Fig. 3.3 Mycom CUM 151
Bottom of field housing
with mounting dimensions
and straining screws in-
stalled for panel mounting

@ Receptacie for SXP connector
@ Screw plugs for Pg 13.5
@ Straining screws

Fig. 3.4:  Mycom CUM 151
Bottomn of figld housing
with brackets installed
for wall mounting

@ Receptacle for SXP connector
@ Screw plugs for Pg 3.5
@ Mounting brackets

3.2 Types of mounting

3.2.1 Panel mounting of
Mycom CUM 121

The instrument is mounted by means of the
supplied housing mounting kit.

The required cutout for panel mounting in
accordance with DIN 43 70G is

92+0.5 % 92+O.5 mm.

3.2.2 Panel mounting of
Mycom CUM 151

UM151A05.EPS

132

3.2.3 Wall mounting of
Mycom CUM 151

__./

©
Q)
e ‘1..".
9 |
(~)
UM151ADS.EPS

%

111

The instrument is mounted by means of the
supplied housing mounting kit {see fig. 3.3).

The sealing of the panel cutout requires a flal
packing {see chapter 10.3, Accessories).

Required cutout for pane! mounting:
1610 x 241%%% mm (W x H).

install mounting brackets on rear of
instrument according to fig. 3.4

For housing and mounting dimensions of the
field housing see figures 3.2 and 3.4.



mycom CUM 121 / 151

3

. Installation

3.2.4 Post mounting of CUM 151

The field housing Mycom CUM 151 can be
mounted on vertical or horizontal tubing with a
max. pipe diameter of 70 mm by means of the
supplied housing mounting kit.

The parts of the housing mouniing kit are to

be installed on the rear of the unit in
accordance with figures 3.5 und 3.6.

See chapter 10.3 for further accessories for

Mycom CUM 151, :

— @
o n .
LN S 1 S O (1)) WV ® H f @70
o °lo [
@70 - @ | &
% [ [ v E
T kg ll

UMI51A13.EPS

T

]

DDDD
\ | [ 301/
o [ max, ’/
= @70 /

3

[

=
PMIS1AI0.EPS

BETUM151.CHP

Fig. 3.5 Installation of field
housing on horizontal
tubing

teft: bottorm view

right: rear view

@ Horizontal tubing

@ Threaded rods M6 x 92

@ Mounting nut M6

@ Mounting plate

Fig. 3.6:  Installation of field

housing on vertical
tubing

bottom view
rear view

Vertical tubing
Threaded rods M6 x 92
Mounting nut Mg
Mounting plate



3.

Installation

mycom CUM 121/ 1561

Fig. 3.7:
(left)

Be 8 O

Weather protection cover
CYY 101 with dimensions
and mounting positions for

installation on upright post with
2 M8 screws

installation on vertical or horizonial
pipe with 2 round post mounts

installation on instrument
wall instalfation with Mycom

CUM 151 instrument installed

Fig. 3.8
(right}

Fig. 3.9:

Fig. 3.40:

Weather protection cover
CYY 101 with Mycom
CUM 151 mourted on
upright post

Post mounting kit for
wegther protection cover
CYY 101 when not
mounted on assembly
hotder CYH 101

Junction box VS for
gxtension of connecting
cable betwsen turbidity
sensor CUS 1/CUS 4 and
Mycom CUM 121/ 151

@ 8XP cormector
@ Pg13.5 cable gland

3.3

3.3.1 Weather protection cover
CYY 101

Weather protection cover CYY 101 is required
for outdoor installation of Mycom CUM 151,
e In conjunction with CYH 101:
— Install weather protection cover
- Install instrument
= Round post or wail mourting:
— install on upright post or
—round post or
- wail.

Accessories for installation

Refer to figures 3.7 and 3.8 for the mounting
holes to be drilled.

The weather protection cover CYY 101 can be
instalied directly on the upright post of
agsembiy holder CYH 101 by means of 2
scraws (M8), see fig. 3.7, mounting position @.

270 |

320

i

YH-1H-6.EPS

H CYH101-1.EPS

_{@ [7)
: 8
) g |
®© i Hle

Instaliation on vertical or horfzontal tubing and
upright posts {max. diameter 70 mmj} requires
an additional round post mourting kit (see
chapter 10.3).

3.3.2 Junction box VS

The junction box is required t© extend the
connecting cable between the sensor and
CUM 121/ 151 fransmitter t& a maximum
fength of 50 m or to connact a sensor with an
SXP connector to the CUM 121 transmitier.
Junction box V8 is equipped with 8 7-pin
receptacle to connect the sensor. The
measuring cable is connected to the
instrument via the terminal strip built into the
instrument.

The ingress protection of junction box VS is
IP 85.
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4, Electrical connection

4.1 Connection principles

Cautions: s Keep the screen ground line as
short as possitle. Do not solder an
extension onto the screen!
This also applies to the connection
of junction box VS (see chapter
« If faults cannot be remedied, the 3.32).
instrument must be removed from
service and secured to prevent
accidental start-up.

9, ¢ The instrument must be grounded
before start-up!

o Ground the upright post when
installing the field housing
{CUM 151) to increase immunity to
o Repair work must be carried out interference. Running the cable in
directly by the manufacturer or by the post will imprave interference
the Endress+Hauser Service suppression.
organization.

Warnings:
w Notes:

¢ The notes and warnings in these
operating instructions must be
strictly adhered to!

e This instrument has been built and
tested in accordance with

Maintenance work may only be EN 61010-1, and left the

carried out by gualified personnel manufacturer’s works in perfect

if the instrument remains condition.

energized,

e Any faults in the instrument may be

e This instrument has been tested
for electromagnetic compatibility
with industrial areas according to
EN 500081-2, 03.94 and prEN
50082-2, 11.94.

remediad with the aid of the error
list in chapter 8.4 without raguiring
intervention in the instrument itself.

Interventions in or changes o the

This is only valid, however, for a
properly grounded instrument with
a screenad measured value output
line. o After installing and connecting the
instrument and sensors, the entire
measuring system must be
chacked for proper function,

instrument are impermissible and
will void the warranty.

4.2 Manufacturer’s certificate

This is to certify that the measuring instruments of the

Mycom family

have been radio interferencesuppressed in accordance with the regulations as decreed
in BMPT bulletin 243 / 1921 with supplement 46 / 1992, EN 55011:91 = DIN VDE 0875,
part 11, 07.92 and EN 500811,

The German Faderal Cffice for Telecommunication Approvais was advised that these units
have baen brought into circulation and was granted the right to inspsact the serias for

conformance with the regutations,
% Endress+Hauser [F]] EH/

Conducta ) i




4. Electrical connection mycom CUM 121/ 151
4.3 Connection of CUM 121/ 1561
The electrical connections (sensor and signal
lings, mains connection and switching
g: -l_gl ¢ contacts) to the unit are established as
Th Koy | foliows:
=N [2)
o y @ S H | = @ | o Mycom CUM 121
Fig. 4.1: Myoom CLM 121 with ] g: e\ - Via the removable terminal strips on the rear
connections =8 - \ o of the unit {fig 4.1},
5T LBl =
@  Terminal strip for transmitter and S L] q &) - Use junction box or remove plug from
signal lines (5 1o R % sensor casble.
@ Terminal for outout 2 of submin D 1S b ¢ __Dke ~ Connection diagrams (see figs. 6.1, 6.3
connector (cigital interface only) @ i 8 Yy
® X ) . 6.5 6.7, 69 611}
Sensar line (measuring cable @
OMK) -1 m
Terminal sirip for power supply & * Mycom CUM 151 _
and switching contacts 3 Via the separate terminal connection
® Strain relief clamp and additional g compartment (fig. 4.2).
screen ponnection for outer @/ =
measuring cable screen - Replace the screw pitgs undemeath the
unit with the corresponding number of Pg
. cabile glands.
§ - Introduce the connecting cables through
i the Pg cable glands (see fig. 4.2).
Y ™ - Connect the unit according 1o the
) &) connection diagram {see figs. 6.2, 6.3,
6.6,6.7,6.10,8.11).
Signal cables must be spatially separated
; from mains and power cables!
. EEE e ~ Tighten the cable glands.
| L i e - Install the cover on the separate terminal
Qe connection compartment and tighten the
! COVElr SCrews.
—ingert the SXP connegtor on the turbidity
| sensor connecting cable in the receptacle
3 undaerneath the instrument,
Q @ na
§ Cross section: 4.0 mm’
© Optionally 1 wire with 2.5 mm?®
3 = connectable: 1 wire with 4.0 mm®
3 292 2 litz wires 1.5 mm® each
| g and end sleeves
Fig. 42 Mycom CUM 151 with 51| 1 litz wire with 2.5 mm
instrument connections @ & and end sleeve
in separate terminal H ~orminal
connection cormpartment vy
; designations: acc. to DIN 45140
i
@ Sensor connection g
@ Measured value output or :
interface :
@ Power supply i
* Note:
Refer o the following chapters for e Chapter 6.2
the turbidity sensor connection Turbidity sensor system CUD 3, CUD 3-W
diagrams:

1C

e Chapter 6.3
e Chapter 6.1 Turbidity sensors CUS 4, CUS 4-W
Turbidity sensors CUS 1, CUS 1-W



mycom CUM 121 /1561

4, Electrical connection

4.4 Start-up

Power-up

e Mzke sure the maing ratings match
the ratings on the nameplate (see
% fig. 1.1) before power-up.

s After power-up, ali LCD segments
of the display light up briefly {for
approx. 2 seconds), and ali LEDs
turn red.

Then the unit starts measuring.
The operating and start-up
levels are locked.

Power failure

o |n the event of a power fallure with
a maximum duralion of 20 ms,

%, measuring operation continues,

s |fthere is a power failure with a
duration of more than 20 ms,
measuring operation is interrupted,
but the values entered for the
parameters are retained.

¢ When the operating voltage
returns, the unit resumes
measuring operation as described
under "Power-up* above.

BEZUMIE1.CHP

Note:

Refer to the following chapters for
the individual steps required for
start-up with the various turbidity
SEnSsors:

e Chapter 6.1.3
Steps for start-up with CUS 1

s Chapter 6.2.3
Steps for start-up with CUD 3

e Chapter 6.3.3
Steps for start-up with CUS 4

s Chapter 7
Limit contacter adjustment

e Chapter 7.2
Alarm contact adjustment

11



Front view of instrument

i

Section of

5. Operation mycom CUM 121/ 151
5. Operation
5.1 General notes
on operation
Indicating / i
Measured value Slatus arows
dispiay EH ENDRESS (HAUSER ;
T MYCOM CUM 127 LEDs indicating |
[T relay switching ¢
status
i
! Display of
j matrix figld Alarm LED
position L]
i selected ¥ )
: Function keys: |
5 @ |
\ E‘- Horizontal matrix |
; c field selection !
i Function keys: ] / |
; -] . .
Verlical ma‘[rtxt c //J Digit sefection
field selection Valua
Increase valgg L7 / acknowledgment |
Decraase /
Fig.5.1:  Mycom CUM 151 'M—w— \J

12

with display and operating
elements

I
i value
i
I

operating matrix

The operation of the unit is malrix-oriented,
i.e. each instrument function is allocated to
one position in the 10 x 10 fletld matrix (fieids
VO /HO to V8 / H9).

The indiviclual operating functions are
selected via the V {vertical) and H (horizontal)
kays. Thase keys cycle through the matrix
fields, including those which have not been
assigned a function.

Tne functions of the matrix fields are grouped
intc 3 levels, depending on thair purpose:

e Level (: Indication
(turbidity vaiue, temperature,
lock and unlock)
Access code: none

e | avel 1 Operation
(calibration, hold, limit value
setting, manual/auio switching,
atarm, cleaning function)
Access code: 1111

e Lavel 2: Start-up
(current output assignment,
filter, limit value configuration /
atarm, interface and current
simumulation}
Access code: 2222

Without previous code entry, the content of
each matrix field can only be displayed.

All matrix fietds for which the cerresponding
function has not been activated display:

E R,
< b

V6 v v v HY

HOLD  GAL.  OFFSET

Access {o levels 1 and 2 is securad by means
of an access code.

If level 2 is unlocked, all functions of levet 1
can be accessed, tco.

Keys for value entry and function selection:

Value adjustment

.,) Selection of digit. Cycles from 1st
L7 2nd, 2nd to 3rd digit, ete.

e Accept value
i E Verification: & value has been accepted
— when i is displaysed continuously.

Recall

Note:

* After sach interruption in operation

the instrument automatically returns
to the indication mode {matrix field
VQ [ HO).




mycorm CUM 121/ 151

5.

Operation

5.2

Matrix user interface

UM15%-BLEPS

ENDRESS 4 HAUSER

B MYCOM CGUM 151

N QIC >
. 20 L

¥o HO
o chu ofrse L

~{0
o)
~={
i}
(o

]
'
i

:

y
3.
H
H

3
{

ST
=)

o

*

T

r

V key:
Selection of row
Matrix fields VO 1o V8

Every press of the V key increases
the V (row) display by one.

H key:
Selection of column
Matrix fields HO to H9

Every press of the H key increases
the H {column) dispiay by one.

B =ronesssrauser
W 1 COM CUM 151

UM151-BREPS

: oo Valuerange -
e Display or ent

Display for locked matrix fields:

- -

¥d H3

HOLD AL, OFPSET

Display for changeable matrix fields:
Digit which can be edited flashes.

Value entry and function selection by
key actuation:

‘h increase value
\L‘ Decrease value

9 - Saetection of digit. Cycies from
1st to 2nd to 3rd digit, etc.
— Start editing
— Recall after E

| Acknowledge value

BE2UM151.CHP
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5. Operation mycom CUM 121/ 151

5.2.1 Unlocking the levels

e Press the E key (Enter) in matrix field
VO / HO {indication of measuring vaiue) to
jump directly to matrix field V8 / HO.

s Code is shown in matrix field V8 / HO.

» Unlock level 1 Operation by entering
Code 1111 or

e unlock level 2 Start-up by entering Code
2222

» Acknowledge with the E key.

e Jump back to matrix field VO / HO
(measured value display) by pressing the
V and H keys simultaneously.

Example for uniocking tevel 1 {cperation)

£ g
< T Fedl 2 v
e ¥e = 'L#»n %‘u % ZE’
,
initial state: Step 2:
Instrument is in measuring moda. Set value 1 by pressing the * T+" or """ key.

Displayed matrix field position: VO / HO

? - P
B e g B e i
[ F
Step 1: Step 3:
Press the "E” key. Press the "— " key to go to digit 1.
Matrix fleld V8 / HS "Unlock / Lock” is Digit 1 flashes.
selected.

Digit 4 of display flaghes.

14



mycom CUM 121 /151

5.

Operation

UM151-F4.EPS

Step 4:
Set value 1 by pressing the *T +” or *1-" key.

Steps 5 and 6:

Same as steps 3 and 4.

Press the "— " key to go to digit 2
and set value 1.

UM151-F5.EPS

Steps 7 and 8: Same as steps 3 and 4.
Press the "— " key to go to digit 3 and set
value 1.

Now vaiue 1111 should be displayed.

If not, steps 2 to 8 can be repeatad.

Unlocking level 2 (start up)

Proceed as described in steps 1 1o 10, but
enter code number 2222

Locking levels 1 and 2

Proceed as described in steps 1 to 10 but
enter or edit fo any number except 1111 or
2222,

UM153-FE.EPS

Step 9:

Press the "E” key.

The unlocking code 1111 for the operating
level is set.

All matrix figids of the operating level are now
uniocked, i.e. changes and inputs by the user
are possible.

UM151F7.EPS

Step 10:

Press the V and H keys simultansously.
The instrument is now in measuring mode.
Displayed matrix field postion is VO / HO,

q Notes:

1. Atinitial startup or after power
failure locking value 0000 is
displayed.

2. Direct selection of any matrix field
with the “E" key is only possible
for figld V8 / HO.

All other matrix fields are selected
by pressing the “V" and "H" keys
separately.

3. The return o matrix field
V0O /HO by pressing the "V "
and " H " keys simultaneously is
possible from every matrix field
position.

BE2UM{51.CHP

18



Operation with sensors mycom CUM 121/ 151

6. Operation with sensors

6.1 Turbidity sensor CUS 1

The sensor CUS 1 is suitable for continuous turbidity and solids content measurement
in liguid media {refer to CUS 1 operating instructions for technical data).

6.1.1 Matrix for operation with CUS 1

(See chapter 6.4 for description of operating functions.)

H 0 1 2 3
v
Toggle
f - I r
Basic functions | 0 Measurement Tergg@lztu © Oto20mA/
pay 40 20 mA
0 10 89.99/4000 NTU a 0=0t020mA
010 998.8 ppm ~ 1060 +70°C 1= 41020 mA
Selection of .
. . ; Di
Basic functions il 1 measuring range (Rsiﬁégfr\rﬂa:)%e
(SET RANGE)
O=01p99.99 NTU 98.89 (NTU}
1 = 0 to 4000 NTU 4000 (NTU)
2 =010999.9 ppm 989.8 (ppmy
. Pickup
m
Limit value 1 2 delay
Cto8000s
- Pickup
im
Limit value 2 3 delay
Cto600Gs
: Cleaning
n .
Sensor cleaning 4 function
0: cleaning off
1: contact claaning
2: wiper cleaning
Toggle
Alarm 7 steady / Alarm assignment
fleeting contact
{: both lim7 contacls
0 = steady contact 1: limit contaet 1 onfy
1= fleeting contact 2: lirnit contact 2 only
' . . Baud rate Sensor variant
ion Pari . ;
Configuratio 8 ty selection selection
G = none Q= 4800 Bd
1=CUS 1
1 = odd 1= 9600 Bd
2 = gvan 2 = 18200 Bd 3=CUS3
Display
. , . . . r of . .
Service and simulation 9 Diagnostic cede Aumber o instrument Software version
auto resets : .
configuration
E lo E145 010255 0000 to 9099 0.00 to $9.99

16
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BE3UM161.CHP

2: 0 to 800.0 ppm

2: 1010 880.9 ppm

tevel O Level 1 @ Level 2
4 5 6 7 8 g
Rate of Turbidity at Turbidity at Temperaiure at Temperature at Measured value
mA /s 0/4 mA 20 mA 0/4mA 20 mA filter
Q: 0 io 8O NTU Q: 110 99.99 NTL N
0.1 10 20.0mA /s 1 010 3200 NTU 1+ 401 £000 NTU S0t + 50°C 10 % t0 70.0 °C T'@focfggtg”‘

Toggie normally

Toggle .
Dropaut delay MIN ?%‘ AX closed / normally Hysteresis
open contact
2: 00010 9988 NTU
O e MIN O = normally closed caontact i
016000 s 1 = MAX 1 = normally open conlact 12%‘%2%%?9]%;3.“
Toggte normally
Dr T e ;
dOF?O“t M I\(IJ g%‘ AX closed / normally Hysteresis
Gy / open contact
0. 0.00 fo 99,99 NTU
= MiN Q = normally closed canjact
0ioBO00 s 1= MAX 1 = normally open contact . D fo 4000 NTU

2010 939.9 ppm

Uniock /
lock

0000 1 9999

RS 232/ 485: 110 32

1 = simulation ON

Unit Instrument Sensor Simulation Output current
addresses cefaulis defaulis ON/ OFF simulation
Rackbus: Q0 63 { = simutation OFF 0.00 to 20.00 mA

17
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6.1.2 Connection diagrams for CUS 1, CUS 1-W

Connection of turbidity sensor CUS 1 to Mycom CUM 121-1

Temperature Alarm
% g;gtgii ?;gt:;cé Switching Switching Power
E (option) 1 circuit) ) contact 2 confact 1 supply
!
i
| S5 0 H 5 b o
:
o L+ L- pc®
Sl SHEND L N PE AC
mmmmmmmm b e s e s e —o— O S N
;m 733 134 1 taz |57 |58 |50 47 |48 |40 L PE ]|
Submin D connector i l 1 | 1
RS 232-C | RS 485 S R i | L
2l S ImA 7 I 1 ) 1 ~ s
@D - ] B4 / b b
g z LR Aarm . Pl
3 | ; "§ .g K “ i
RXD Data (A)  .....= A-iF52
& S |
: S i
GND GND  oeeee _5{1?_‘; i
R 2 — Z !
71 ¢ ”, o === Sync %}}M NTU |
- Data(B) ------ Qe 28 > = P !
re w v s W o ..BF_ i
: ’ [ioffan T % 5 A mA .
| o otE
| PE ; 3
! 83 |84 85 |s1 Je2|s |a1 a2 3
b e o S S o S Y ¢ Sl S Ang Y Y
s €1 | ) CTD
bl jor wt
/1'__‘-—‘)—.—_ _____ -—_:
Measuring cable GMK / :‘ig‘l‘ Tor |r s i @
Junction box V5 ¥ ﬁ,4A 15 7 HOLD Turbidity
®oi — :) input signal !
bl tbr wit output
i H
!
] Turbidity sensor CUS 1 |
|
!
;

Fig. 6.1

18

Electrical connection
Mycom CUM 121 with
unction box and
sensor CUS 1

Note:

Connrection diagrams 6.1 und 6.2
show the fully eguipped instrument!

LY

Instrument version optionally with
temperature signal output or serial digital
interface according ¢ order code

(see chapter 1.3).
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Operation with sensors

Connection of turbidity sensor CUS 1 1o Mycom CUM 151}

BE3UMIS1.CHP

Temperature
signal
output

{option) !

Alarm
contact
(closed

current)

2)

Switching
contact 2

Switching
contact 1

5 & O

Power
supply

®

L+ - PE DC?®

2)

s~ ] L N PE AC
________ & — J— —o— — G s ——
r 733 134 41|42T43 [57]58 (59 [47]48[48 [L N |PE |
Submin D connector : : ; !
RS 232-C | RS 485 | oenenn o I Ny :
sl S imA 7 ) ' ' l "~ 5
TXD Daa (B)  ------- (3- 4 J s i
I g L Alarm — i
u! rBE : |
BXD Data(A) ..o &1 B8
I rorE |
: ) |
GND GND 5+ !
Lo - e |
P o — Cha. | ‘chn. | |8 “
L .| iChn. | | Sync NTU |
- 15V 7%» / £ > > . 1] 2! B § |
0 @0 W ;9 = 1 {D |
P £a T 9 5 % > i__b_ 1 L7A B mA |
|
| PE | = i
[ 83 |salo |13 |1 12 85 8t |82]8 |31 |32 | B !
b e — — — = ¢ ¢ P = —0— = ——— 2 |
1 1 L {
I | D
vojBl (br {rd Jgn or ye Wi ;
1 1 H
| ! !
1 l ]
L Q |
;
4 1518 |8 12 J1 |7 How Turbidity {
¢ b e — L __D input signat !
SXP connaector bl lbr |{pk |gn Gt ye wt output %
Turbidity sensor CUS 1 5
%
H
Fig.6.2:  Electrical connection

Contact status shown:

no current or fault present

All switching contacts are interference-
suppressed by varistors, External loads
connected may have to be additionally
interference-suppressed.

3)

Use junction box VS with the matching

plug-in connector for turbidity sensors
Of rermove Connecior on sensor cable.

4

Caution:

24V DC fleating or minus pole grounded.

The DC power supply connection is
different for the CUM 121 and
CUM 151. Pay attention to the
connection diagrams!

Mycom CUM 151 and
sensor CUS 1

19
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Fig. 8.3

20

Cornection of turbidty
sensor CUS 1-Wto
Mycom CUM 121-1/ 181-1

Connection of turbidity sensor CUS 1-W

When connecting the CUS 1-W sensor {with the
wiper) 1o the Mycom CUM 121/ 151, two
jumpers must ba connected in addition to the
status shown on the basic wiring diagram, and
the yeilow wire must be connected to terminal
58. The jumpers required are supplied with the
Sensor.

Caution:

Exchanging the jumpers causes

instrument malfunction!

Mycom
CUM 121-1/ 1514

Terminal
strip

Receptacle

or
junction hox VS

Connector /’/—; 4

ripk  fon

US-1W-AN.EPS

Turbidity sensor CUS 1-W
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Operation with sensors

6.1.3 Start-up with CUS 1

Operating steps for start-up with CUS 1

Sensor preparation

Connect the sensor but do not place it in the assermbly yet. Remove the cap from the
sensor and align the sensor in air at a min. distance of 1 m from all surrounding objects.
Avoid diract exposure to light.

Measured values below 5 NTU or smalier wall clearance at place of installation:

Install sensor and maintain clear water flow.

TR T B S TR SR T

Power-up (see chapier 4.4)

CODE entry
to unlock level 2 (see chapter 5.2}

Sensor variant check and change

Matrix postion VB f H3, see chapter 6.4.

Only if sensor variant is changed:

Select sensor variant in matrix position V8 / H3 (see chapter 6.4},

and confirm with [EJ (make sure sensor is wired correctiy!).

When instrument displays "END" press and (H] kays simultaneously.
The instrument is restarted. The default settings are retrieved.

Repeat code entry to access level 2.

Retrieve sensor defaults
Press the @ key in matrix position V8 / HB.

Measuring range (MR) selection
Select the desired measuring range in matrix position V1 / H1 (see chapter 6.4).

10

Sensor calibration (see chapter 6.1.4}

- with factory calibration data (see chapter 8.1.4.1) or
- with formagzine solution (see chapter 6.1.4.2) or

- with user-specific samples (see chapter 6.1.4.2)

11

Install the sensor in the assembly.

12

Enter the limit function and alarm values {(sse chapier 6.1.1)

BE3UM151.CHP

21
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6.1.4 Calibration of sensor CUS 1

This chapter describes the following
calipration procedures:

¢ Measurement in NTU units
Measuring ranges 0 and 1
initial installation with factory calibration
data (referred fo formazine),
chapter 6.1.4.1

¢ Measurement in NTU units
Measuring ranges 0 and 1
Recalibration with formazine sofution,
chapter 6.1.4.2

» Concentration measurement in ppm
Measuring range 2
Calibration to user-specific sampls,
chapter 6.1.4.2

Sensor zero point calibration

e Zero point calibration in air:
When measuring in the range above 5 NTU,
the zero calibration can be performead in an
empty corner of the room {distance 1 m
from surrounding objects), avoiding direct
exposure to light (sun or bright fluorescent
lamp}.
Make sure there is no wali reflection, etc.,
that might increase the values measured.

Note:

el

The zero calibration is performed
automatically when the sensor
defauits are retrieved in matrix
position VO / H8.

An additional zero calibration via
matrix field V1 / HO is therefore oniy
necessary dug to special
environmental conditions (s.g., wall
reflection affecting sensor).

s Zero calibration in zero solution:
When measuring in the range below 5 NTU,
the zero calibration should be perfromad
with zero solution under installation
conrditions (e.g., sensor in flow assembiy).
Demineralized or distiled water additionally
filtered through a microfilter is suitable for
the zero solution.
Bubble-free handling of zero or standard
solutions is essential.

When to calibrate and fequency of calibration:

« Mandatory:
The wirbidity measuring system must be
calibrated
- before first-time operation
- following replacement of sensor

Other times:

- periodicaily at intervals of approx. 1 year
or depending on expetience and

- environmental conditicns,

Calibration of sensor characteristic

Select the calibration type and measuring
range according to the measuring task at
hand.

w Note:

The calibration is valid for the
selected measuring range only.

= Calibration with factory calibration data:

(wet calibration values determined at the

factory with the aid of fromazine are antered)

— for example, for turbidity measurement in
sewage treatment plant effluent, in raw
water of service water.

— if the results of the measurement are o be
reproducible and comparable,, and the
factory calibration points 40 /800 / 2400
NTU have been assigned to the
application range (e.g., process water
measurement, backwater measurement,
rinse water measurement). See chapter
8.1.4.1 for calibration procedure.

« Calibration with standard formazine
solution or user-specific samples:
~ The undissolved constituents of water are
to be measured, rendering absclute
values referred to the selected calibration
standard.

w Note:

We recommend using our
calibration vessel (order no.
50057944) for wet calibration.
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6.1.4.1 Calibration of CUS 1 with factory calibration data

This procedure is applicable to measuring ranges 0 and 1

BE3UM1{51.CHP

Select Select matrix field VI/HD | i) 1 = factory settings
calibration type ' [ %)
Press [¥] kay Select calibration type
g rep oy .
g 68 [>11 0= editing function for value
Confirm witn[E] key Vg v < H3 entry,
Enter Select matrix fisld Vi/HE e TFa s b Factory setting 1000
Calibration vaiue 1 4 gegs6as | (only appears during first
Yiv ¥ < WY start-up)

Factory calibration valug 1
Read from , Quality certfficate for turbidity sensor” or sensor tag

] Value entry

with [a] {] @ keys
Confirm with [E| key

Calibration value 1 is stored.

Calibration with factory calibration data is complete for measuring range 0.

Enter
calibration value 2

Select matrix fisld V1/HG ; :l‘l i >
850888 >
| v v v HS

HOLD GAL. OFFSET

g
y

Factory setting 100.0
{only appears during first
start-up)

Factory calibration value 2
Read from ,Quality certificate for turbidity sensor” or sensor tag

Value hentry
with (4] E] keys.

Confirm with @ key.

Calibration value 2
is stored.

Enter
calibration value 3

Select matrix field V1/H8

Factory setting 160.0
(only appears during first
start-up)

Factory calibration value 3
Read from ,Quality certificate for turbidity sensor® or sensor tag

Value entry

it (8] 91 [3] keys, 5,984}
Yi v v _ v HB
Confirm with @ kay.

HOlb  GaL ofFger

Calibration value 3
Is stored,

Calibration with factory calibration data is complete for measuring range 1.

Note:

N/ Status / indication arrow invisible

W Status/indication arrow visible
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6.1.4.2 Calibration of CUS 1 with standard solutions or

user-specific samples

Wet calibration

Note:

¢ Do not fill the calibration vessel

mare than 1 cm above the
internal support mandral.
Insert the sensor in the
calibration vessel such that the
sansor rests on the internal

support mandret.
o Turn the sensor to obtain
maximum immersion.

e The sensor optics must be clean.

Make sure the sensor is properly seated on
the support mandrel and does not rest on

the bottom of the calibration vessal.

A dark container blackenad or mat on the
inside and sufficiently large to lsave a
distance of at least 15 cm between the
walls and the sensor is also suitable for

calibration.

See the description in chapter 6.4.3 for the

calibration value range limits.

Select
catibration type

Select matrix field

= factory settings

Press (¥ key

Confirm with [E] key

< | v

< [

v" v v UXET Hg

7 s Select calibration typa 1 =

< 8 | wet calibration for calibration.
YI v v v HY

HOLD  CaL.  OFFskY

immerse sensor in standard solution 1 or user-specific sample 1

(lowest concentration)

Edit Select matrix field VITHS 5 L Factory setting
calibration value 1 < 988 [ (5e€ chapter 6.4)
Yiv w H3
{Enter sclution or sample e
values manually) Value entry Changed
(Lab value) with (4] [¢] [P] keys g 3 % || calibration vaiue 1
Yi_ v ¥~ v H3
Confirm with [E] key o o oma
Calibration with value 1 Select matrix field ViiHe | TaTaTa L Factory setting 100.0
< Bg g ag e >| (only appears during
Yi v v < Hillfirst start-up)
Press [3] key TN ] Relative
o slope value.
Cenfirm wEZh@ key vi RV A H4l| For error messages

24

see chapter 6.4 and 8.
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BE3UM1E1.CHP

Immerse sensor in standard solution 2 or user-specific sample 2
{medium concentration)

Edit Select maltrix fielg V1/H5 T T Ta NS See chapter 6.4
calibration value 2 4 UUB | for default values.
YI. ¥ v ¥ HS
(Enter solution or sample o e
values manually} Value entry Chan
e ged
with [#] @] [D] keys. g .E 388 2|l calibration value 2
— ¥I v 9Ty HE
Confirm with[E] key e o eme
Calibration with Select matrix field VI/HB | = | Calibration value 2
‘NN IN N e
value 2 S g R eeREe b
Yiv v < Hb
Press |3|key TV Relative
< 8884 9 D slopevaiue.
Confirm with B key Yi v v 7% HEl| For error messages see
' chapters 6.4 and 8
Immerse sensor in standard solution 3 or user-specific sample 3
{highest concentration)
Edgit Select matrix figld V1 H7 Sese chapter 6.4
4
calibration value 3 < 8 ‘-5{} 8 r: for default values
YI.T v T HI
(Enter solution or e e
sample vaiues manually) Value entry Changed
,,,,,,,, 4
with [ (W] || keys < 8 ?88 o|| Calibration value 3
Yi ¢ v v M1
Confirm with[E] ey e o o
Calihration with Select matrix field VITHB Taleinl> Calibration value 3
value 3 < ee_ge sl
Yio v v HY
Press (] key TS g Relative
<l giZ _u 8 | siope value.
Confirm with [E] key yi v ¥ < H8)| For error messages see
chapters 6.4 and 8.

Calibration is complete.

w Note:

N/  Status/indication arrow invisible

¥ Stalus/ indication arrow visible
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6.1.4.3 Offset entry for special cases

When measuring in pipes, cross reflections If an automatic zero calibration for wet
may ococur in rare cases. These may result in calibration (see V1 / HO, chapter 6.1.4) cannot
inaccurate zero display. be performed, a zero correction may be

performed using the following procedure:

Select Select Owith [#] 0 key V1/H2 Value

Calibration type

; . 4 R oot
calibration type G 4 selectad < g_l’ i G = editing
Confirm with | E| key v v _H| function

HOLD  GAL.  OFFEET

Zero calibration Select matrix fisld V1 /HG T )
offset entry g l'}t‘:n' ::!’ ED>

<
Y!Iv v v

HOLD  GAL. OFFBET

Value entry Corraction o I 1D Enter offset
with [#] [¥] [3]keys. vaiug in 4 TF. 38 b value.
selected unit (Y1 v v ~v "HB) Error message:
Confirm with @ key {NTU / ppm) ) see chapters
B8.4and8
R
L

q Note:

The display format for numbers depends on the measuring range selecied
{number of decimai places).

Display &
Measured value
display with offset

Measured value
display without offset

b

Offset
i _ Measured

i —-———~f-—— T value

Fig. 6.4:  Offset value entry:
All display valuss are
shifted by the offset
valua,
The offset value may be
positive or negalive.
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mycom CUM 121 /151

Turbidity sensor system CUD 3

The sensor system CUD 3 is sultable for continucus low turbidity measurement in
liquid media (refer to CUD 3 operating instructions for technical data).

6.2.1 Matrix for operation with CUD 3

{See chapter 6.4 for description of aperating functions.)}

H (1] 1 2 3
Toggle
Basic functions | Measurement Tem‘perature Dic 20 mA/
display 410 20 MA
0: 0.000 te 2.500 NTU
T 0.0010 89 50 NTU ~ 1010 +70°C ?:gig gg Qﬁ

2:0.00 10 99.99 ppm

Basic functions |l

Selection of
measuring range
{SET RANGE)

Display of range
{(RANGE MAX)

0: 0.000 10 2.500 NTU
1: 0.00 to BS.99 NTU
2: 0,00 t0 89.99 ppm

2,500 (NTU)
9%.99 (NTL)
99.9 {ppm)

Limit value 1 Pickup delay
Oto 6000 s
Limit value 2 Pickup delay

0to 6000 s

Sensor cleaning

Cleaning
function

0: cleaning oft
1: contact cleaning
2: wipet cleaning

Alarm

Toggle
steady /
fleeting contact

Alarm
assignment

0: both limit contacis

0 = steady contact 1: it contact 1 on!
= : - Y
1 = fieeting cantact 2: Imit contact 2 only
. . . Toggie Toggle
Configuration Parit .
g Y baud rate sensor variant
O = nong 0= 4800 Bd
1 = 0dd 1 = 9600 B i
2 = aven 2 = 19200 Bd -
Display
. . , . . Num . .
Service and simulation Diagnostic code umber of instrurnent Software version

auto resets

configuration

E——to E145

010255

0000 io 9999

0.00 t0 99.89
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110200 mAls

1: 0 1o 80 NTU
2: 0o 80 ppm

1:1 10 99.99 NTU
2. 11099.99 pom

Level O
4 5 6 7 8 9
Rate of rise Turbidity at Turbidity at Temperature at Temperature at Measured value
mA/s 0/4mA 20 mA G/4mA 20 mA filter
0:0 10 2,0 NTU 0: 0,025 10 2.5 NTU )
o ¥ - 1010 + 50°C 10° 10 70.0°C Time constant

Toggle normally

Hysterasis

DQO?OUE M?—I\??%ix closed / normally
eay open contact
0: 0.000 to 2.500 NTU
DI B000s ? ::,‘:'L'j( f = normally closed contact 1 0,00 10 99.99 NTU
= = nromally open contact 2! 0.00 to 99.98 ppm
Toggle normally
D;c;;lagut MSTI\CI)?%\J;(ZX closed / normally Hysteresis
Yy open contact
0: 6.000 to 2.500 NTU
Oto 8000 s Q=M 0 = normally closed contact 1: 0.00 f0 99.99 NTU
= normally open contact 2. 0.00 10 99.99 pom
Soiling
detection
0= off
1= fing
2 = medium
3 = coarse

Unlock /
fock
0000 to 9999
. Instrument Sensor Sirmulation Qutput current
Unit addresses defaults defaults ON/OFF simulation
0 = simulation OFF
1 = Smuaton ON 9801 20.00 mA

Rackbus: 0 fo 63
R5232/485: 11032
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sensor CUS 3

6. Operation with sensors mycom CUM 121/ 151
6.2.2 Connection diagrams for CUD 3, CUD 3-W
Connection of turbidity sensor CUS 3 to Mycom CUM 121
{use junction box VS for connecticn only, not for extension) (max. im)
Tamperature Alarm
signal contact - L
output (closed cirouit) Switching Switching Power
foption) 1} 2 contact 2 contact 1 supply
L L Lo ope®
8§21 _ D L N PE AC
E_ ________ ?3@?54___ 1 Jaz |57 i58 (58 W7 [48 |48 L N JPE |
| Submin D connector | ; : |
; RS 232-C | RS 485 b o B :
1 H ‘ P
P i mA l s
t 1] r B
| @D - Y S ,f b 1 :
§ E B § N L Alarm |
ge [ "
RXD Deta(d) .....°4. 'S8 . '
PR :
GND GND 5{, |
A T |
BN/ S ohn. | jonn. 1 isyno| | y# NTU |
- Pam(B) ------0-is/ 2R |2 = - W P '
Y o3 4N & 92 = D’ ] b 1k %/ |
; ‘ iidli'a T 9 & 9 L, I A mA |
b o
i S
| PE | ]
t g3 840 {3 11 \12 g1 ls2|s |31 |az | &
————————— e s S e o (30 e e o3 s Qo 3o s o o e |
s —¢_| I N IO TD
biNibr ird [gn gr ve wi
/ I »
Measuring cahie OMK/ L ipl_ br | r_(_j_Ig_n_ Clgr jye __Igﬁ_. @
Junction box VS # ,_.4_ S48 _\8_ 42 |1 _ 7 HOLD Turbidity
e | I I I :) input signal
§ bl ibr |pk [gn ar ye wit output
Turbidity sensor CUS 3
Fig. 6.5:  Electrical connection
Mycom CUM 121 with
junction box and .
e 3 A Caution: w Note:

30

When connecting CUS 3 turbidity
sensor to Mycom CUM 121 or 181, a
wiring jumper between terminal 0
and terminal 12 is mandatory!

The wiring jumper is supplied with
the CUS 3 sensor.

The yellow sensor connecting

wire (pin 1 of receptacle) must be

connected to terminal 83 of the

instrument.

Incorrect placement or missing of
wiring jumpers causes instrument

maifunctiont

1)

Connection diagrams 6.5 and 6.6

show the fully eguipped instrument!

Instrument version optionally with

temperature signal cutput or serial digital
interface according ot order cods
(see chapter 1.3).
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Connection of turbidty sensor CUS 3 to Mycom CUM 151

{do not extend or shorten original cable on sensor)

Temperaiure Alarm
signal contact . o
ou%put {elosed circuiy  SWitening Switching Power
(option) 1 2) contact 2 contact 1 supply

éééé@

L+ L- PE pg?¥

L. N PE AC
:_ ________ ap(43 |57(58 |58 |47[48[48 [L IN |PE |
Submin D connector | |
RS 232G | RS 485 | remeemnnnnnn 5 :
[ o I l ’ aw
TXD Data () .-.--3.%-{ = ; u s :
: L8 Alarm . |
RO | Daa) el tE l
[ B E :
i ; /
3 GND GND 5+ y E
boS = - E
| r ,’ Q e i ; //
7 f ) o8 - o Ch;w. :Chzn‘ E Sync B NTU E
- BV e - B a o > i ' 2
L 0w o< > ip D | l> i D ‘[}l‘ i
| € ¥ ¥ o ¥ Lo A mA §
' ' N SR
| H =
i PE X :f;
! 83 |84 {6 13 11 12 85 8t {828 131 |ae { B
e —————— - \ (oI e P — < — —0— =0 = O e’ 2
i J
; : LD
: bt tbr {rd fgn ar ve wi t
3
| | %
1 b
e S Y I, [P -k
S 2 - - KT IR HOLD Turbigity
| S R E EU A U :) input signal
SXP connector bl lbr |pk |gn ar ve wt output
Turbidity sensor CJS 3
E
Fig. 6.8:  Electrical connection
Mycom CUM 151 and
. . sensor CUS 3
A Contact status shown: M 24V DC floating or minus pole groundad.
no current or fault present
All switching contacts are interference- r
suppressed by varistors. External loads A Caution:
connecied may have 1o be additionally e
interference-suppressed. The DC power supply connection is
different for the CUM 121 and
¥ Use iunction box VS with the matching CUM 151. Pay attention to the
plug-in connectar for turbidity sensors or connection diagrams!

remove connecior on sensor cable
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Connection of turbidity sensor CUS 3-W

When connecting the CUS 3-W sensor (with the
wiper) fo the Mycom CUM 121/ 151, two K v b

jumpers must be connected in addition 1o the Exchanging the jumpers causes
status shown on the basic wiring diagram, and instrument muifunction!

the yellow wire must be connected to

terminal 58.

The jumpers required are supplied with the

SENsor.

Caution:

F———————————
I Mycom
| Cum 121-C [ 151-C
!
|
Terminal | S
strip | 2
N g
L -
Receptacle \
Conngctor /Sf ¢
Fig. 8.7:  Connection of tarbidity Turbidity sensor CUS 3-wW
sensor CUS 3-Wio
Mycom CUM 121G/ 151-C

32



mycom CUM 121/ 151 6. Operation with sensors

BE4UM151.CHP

6.2.3 Start-up with CUD 3

Operating steps for start-up with CUD 3 (sensor CUS 3 with flow assembly)

1 | Install the sensor system

2 | Run water for approx. 10 min., in order to adapt the sensor temperature and establish
stable flow conditions {e.g., deassing, flushing dirt out of pipes, etc.).

3 | Power-up (see chapter 4.4)

4 | CODE - entry
to unlock level 2 {ses chapter 5.2)

5 | Sensor variant check or change

Matrix postion V8 [ H3, see chapter 6.4,

Only if sensor variant is changed:

Select sensor vartant in matrix position V8 / H3 (see chapter 6.4},

confirm with (make sure the sensor is wired correctiy!),

When the instruments displays "END", press and [H] simultaneousty.
The instrument is restarted. The default settings are retrievaed.

Repeat code eniry 10 access level 2.

6 | Retrieve sensor defaults
Press the [E| in matrix postion V9 / HE.

9 | Measuring range (MR) selection

Select the desired measuring range in matrix position V1 / #1 {see chapter 6.4)
10 | Sensor calibration {see chapter 6.2.4)

- with factory calibration data (see chapter 8.2.4.1), or

- with formazine soiution (See chapter 6.2.4.2), or

-~ with user-specific samples {see chapter 6.2.4.2)

11 | Enter the limit function and alarm values (see chapter 6.2.1)
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6.2.4 Calibration of sensor system CUD 3

This chapter descibes the following
calibration procedures:

o Measurement in NTU units
Measuring ranges 0 and 1
initial installation with factory calibration
data (referred fo formazine),
chapter 6.2.4.1

¢ Measurement in NTU units
Measuring ranges 0 and 1
Recalibration with formazine sclution and
uftrapure waler,
chapter 6.2.4.2

¢ Concentration measurement in ppm
Measuring range 2
Calibration to user-specific sample,
chapter 6.2.4.2

When to calibrate and frequency of
calibration?

« Mandatory:
The turbidity measuring system must be
calibrated
- before first-ima operation
- following replacement of sensor

¢ Other times:
Pariodically at intervals of approx. 1 year or
- depending on experience and
~ environmental conditions

Calibration of sensor characteristic

Select the calibration type and measuring
range according to the measuring task at
hand. Always calibrate in the measuring
range selected,

» Calibration with factory calibration data:
Wet calibration vaiues determined at the
factory with the aid of zero solution and
formazine are entered.

- For example, for measurement in drinking
water.

- If the resulis of the measurement are 10 be
reproducible and comparable, and the
factory caliration points 0/ 2.000/8.00/
40.00 NTU have been assigned to the
application range (e.g., process waler
mesurement). See chapter 6.2.4.1 for
calibration procedure.

Calibration with standard formazine

solution or user-specific samples:

~ Recalibration of sensor system

- The undissolved constituents of the water
are to be measured, rendering absolute
values referred to the selected calibration
standard, Ses chapter 6.2.4.2 for
calibration procedure.
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6.2.4.1 Calibration of CUD 3 with factory calibration data

Selecct Select matrix field V1 /H9

= factory settings
calibration type

Press (%] key Select calibration type 2

i -
§ a" E = edit factory values for

Confirm with [B] key Vi v v v H value enty.

Enter Select matrix field VI/HO s
zero calibration vaiue 3 3 8 8 g
v

Factory calibration for zero
Read from "Quality certificate for turbidity sensor” or sensor tag

Value entry P l.‘ AT R Zero calibration value
with : < i1 is stored.
w v, 100
Confirm with @ kay
Enter Select mairix fieid V1/H4 Facotry setting: 100.8

calibration value 1 (only appears during first

start-ug)

Factory calibration value 1
Read from "Quality certificate for tubidity sensor® or sensor tag

Value sntry ﬂ EieT b Calibration value 1
with EY reg ¢ [ is stored.

¥ ' Yivw v HY
Confirm with [E] keys. ; e

Calibration with factory calibration data is complete for measureing range 0.

* Note:

N/ Status / indication arrow invisible

W Status/ indication arrow visible
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Factory setting: 100.0
(only appears during
first start-up)

Enter Select matrix field
calibration value 2

Factory calibration value 2
Read from "Quaiity certificate for turbidity sensor™ or sensor tag

Value entry = | Calibration value 2
with [#] 9] [3] keys. Pa T h o) is stored.
Confirm with key o
Enter Select matrix ifeld Vi/H8 o - Factory setting: 100.0
o 4 BEIfarED "
Calibration value 3 < §4.88 649 || (only appears during
yi v ¥ = HB\first start-up)

Faciory calibration value 3
Read from "Quality certificate for turbidity sensor” or sensor tag

Valueentry ] = 51| Calibration vaiue 3
with [ P Keys. < ‘;5 Eg_"l' Pl is stored.
v! v v HB

Confirm with @ key.

Calibration with factory calibration data is complete for measuring range 1.

@ Note:

N/ Status / indication arrow invisible

W Status/indication arrow visible

36



mycom CUM 121/ 151 6. Operation with sensors

BE4UM151.CHP

6.2.4.2 Calibratin of CUD 3 with standard solutions or
user-specific samples

Wet calibration

Note:

e The sensor optics must be clean.

¢ The CLJS 3 sensor must be
installed in the flow assembly.

e Perform the zero calibration with
ultrapure water, Rinse and {ill the
assembly with ultrapure water
(see notes in chapter 10.2).

Refer to the appendix (chapter 10.2) for
ingtructions on how 1o prepare standard
solutions or user-specific samples and notes
on filling uitrapure water assemblies.

Rinse and fill assembly with ultrapure water.

Select Select matrix field VIIHS | i 1 = factory setlings
calibration type <] il
YI v v <= HS
Only if display values differs: 3 e Select calibration fype 1
Press [4] ¥ kays < g &1 = wet calilaration for
and V! v v < HY calibration,
confirm with [E] key.

If ultrapure water has been used in step 6 of the procedure described in chapter 6.2.3, this step can be omitted
since "Retrieve sensor defaults” in VA / HE automatically performs a zero calibration for all measuring ranges.

Zero-point calibration

Select matrix field and
press |9 key.

Confirm with@ key.

V1/HO

Relative zero-point
correction value.
Error message: see
chapters 6.4 and 8

Rinse and fill assembly with solution 1 or sample 1 (lowest concentration).

Edit Sslect matrix field VI/H3 |z 3| Factory setting
calibration vaiue 1 F<1 88 88 91 see chapter 6.4
Yi ¥ v v H3
. HOLD  CAL OFFBET
(Enter solution or sarmple
values manuaily) Value entry Changed
with [#] [§] [3] keys. calibration value 1
Confirm with @ key.
Calibration with value 1 Select matrix field Vi/H4 = TaTaTnl: Calibration value 1
S BB geel
¥! v v <& HY
Press |2 key === ) Relative
6 0.8 |l slopevalue.
Confirm with key vi A, AN HYl| Error message: see
chagters 6.4 and 8.

Calibration for measuring range 0 is complete.
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LR R S e

Rinse and fill assembly with solution 2 or sample 2 (medium concentration).

Edit Select matrix field VI/HS |y | Factory setting
Calibration value 2 4 88 8 !t see chapter 6.4)
¥! v ¥- v H5
(Enter solution or sample o o
values manually) Value entry Changed
with 4] [§] [D]keys. calibration value 2.
Confirm with {E] key.
Catlibraticn with value 2 Sefect matrix fisid VI/HE | 'YNaTnTR] E Calibration value 2
S EEININ]
Yiv v Hb
Press [3] key. 3 Er R Relative
§ 688, ¢ 5 slopevalue,
Confirm with [E key. Yi v ¥ < HS| Error message:

see chapters 6.4 and 8

Rinse and filt assembly with solution 3 or sample 3 (highest concentration).

Edit

Select matrix fisld

V1/H7

Factory setting

Press [3] key
Confirm with @ key.

< 3
catibration value 3 < l‘f&ﬂ 8 >i| (see chapter 6.4)
¥Y! v v v HI
. Hah  CAL oFFsET
(Enter sofution or sample
values manually) Value eniry Changed
with  [#) [§] [Bkeys. calibration value 3
Confirm with @ key.
Calibration with Select matrix field VI/H8 |3 TaIRIR L Calibration value 3
value 3 < speEeedl
Vivo w» HE

Relative

siope value.

Efror meassage:

ses chapters 6.4 and 8

Calibration for measuring range 1 or 2 is complate,
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6.2.4.3 Offset entry for special cases

If an automatic zero-point calibration for wet
calibration {see V1 / HO, chapter 6.4) cannot
be performed, a zerc-point correction may

be performed using the following procedurs:

Select Select 0 with  [#] 0 key Vi1 /H9 Value 4 & Calibration type
calibration type & selected < 3§ [ 0 = editing
Confirm with [E] key ¥I ___ v v H3) function
Zero calibration Select matrix field Vi/HC O
offset entry 211 L”_ l‘ :_j E
Y Yt
Value entry Correction — Enter offset
with [#] [¥] [3] keys. value in g Yy 2| value.
selected unit ¥4 v v ~< "HBI| Error message:
Confirm with [E] key (NTU / ppm} ‘ see chapters
64and8

q Note:

The display format for numbers depends on the measuring range selected
{number of decimal places).

Display
Measurad value
display with offsst
Measured value
display without offset

Offset

- » Measured

T value

Fig. 6.8:  Offset value enfry:
Adl display values are
shifed by the offset value.
wartes verandert.
The offset value may be
positive or negative,
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Turbidity sensor CUS 4

The senscr CUS 4 is suitable for continuous turbidity and solids content measurement
in fiquid media. Howsever, contrary to the CUS 1 sensor, it employs a multi-channel
push-pull method (refer to CUS 4 operating instructing for technical data).

Matrix for operation with CUS 4

{See chapter 6.4 for description of operating functions )

H 0 1 2 3
Toggle
Basic functions | Measurement Tem_perature Dto20mA/
display 410 20 mA
0: 0 to 4000 NTU
. - P Q=010 20mA
éi 8:%028339%9!1 1010 +70%C 1= 41020 mMA
Selection of .
Basic functions |l meaasuring range %gﬁﬁég&?%e
(SET RANGE}
0 to 5000 NTU 4000 NTU
: 0.00 to 99,99 g/t 90.99 gt
2010200 % 200 %

Limit value 1

timit value 2

Pickup
detay

G0 6000 s

Pickup
defay

Q106000 s

Senscr cleaning

Cleaning
function

0: cleaning off
1 contact cleaning
2: wiper cleaning

Substance-specific Conversion
Slope 1 Siope 2
parameters factor e o
MR C: - MR & - MR G: -
MA 1. 25 10 9990 MR 1: 20101500 MR 1. 2.0 10 180.0
MR 2: 25 t0 5096 MR 2: 2.0 10 150.0 MR 2: 2.0 o 160.0
Toggle
Alarm
Alarm staady / assionment
fleeting contact 9
C: both limit contacts
?: ﬁé:ﬁé 2%:123 +: limit contact 1 orly
2 linit contact 2 anly
. ) L Baud rate Sensor variant
Configuration Pari : ;
g ty selection selection
C = none G = 4800 Bd
1= odd 1= 9600 B 1o
2 = aven 2= 19200 Bd B
. : . . . Number of Display Software
Service and simulation Diagnostic code auto resets instrument varsion
configuration
E—toE145 Oto 285 0000 to 9299 0.00 10 98.99
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2222 | Level 2
4 5 6 7 8 9
Rate of rise Turbidity at Turbidity at Temperature at Temperature at Measured value
mA /s 0/4mA 20 mA 0/4mA 20 mA filter
0: 0 t0 3200 NTU £: 40 to 4000 NTU .
D110 200mASs 7100010 80.00 g ¥ 1.00 199,99 g1 10 + 50°C 10° 10 70.0 °C Time constant
2010160 % 2 210200 % oW

Teggle normaily

D(';OF!)O“Y M?I\??%jlix closed / normally Hysteresis
ey open contact
0: 0o 4000 NTU
= MIN 0 = narmally closed contact ;
010 8000 s 1 =MAX 1 = normally open contact ; ggi;%ggg%ggﬂ
Toggle normaily
Dé%?aom MFI\??QI\’;]?\X closad / normally Hysteresis
Y open contact
0: 0 to 4000 NTU
0 =MIN 0 = normally closed contact _
008000 1 = MAX 1= rormally open contact 1: 0.00 10 99.99 gft

2:0.010 2000 %

Unlock /
Lock

0000 to 9999

B3 2327486 11032

Device instrument Sensor Simulation Cutput current
addresses defaults defauits ON/QFF stmulation
Rackbus: 0 to 63 0 = simulation OFF 0.00 0 20.00 mA

1 = simulation ON
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6.3.2 Connection diagrams for CUS 4, CUS 4-W
Connection of turbidity sensor CUS 4 o Mycom CUM 121
Temperature Adarm
signal contact Switchin e
P g Switching Power
( 0?;3(?:; 1} (closedz)c;rcust) contact 2 contact 1 supply
: ; L+ L- DC 4
i SRS N PE
———————— 5 e ot e o -
i ‘33 a4 57 |56 [59 |47 j48 J45 L [N |
Submin D connector I ! 5 I
RS 232-C | RS 485 | e I S :
b b mA L E ’ 5
™D R N/ |
EE E__ § ;f E/” '13 Alarm === |
RXD | Data(A) 86088 |
------- I _*: R E 7 |
i / |
GND GND  aee. Phi |
; E J’lf ‘E—} —_——— '// ]
7S wmal s B NTU ‘
- Data (B) ------ gy ¥ & a2 o P f
L B2 |2 = B mA § .
| o
| PE 3
! 83 |4 81 {82|s (31 |32 %
e O O — —(— — - e s Y o s Qo (3 e — o} = — —
| I S
! s =] | | __ -D
bi |br
Measuring cable OMK / }_i@___b_r_
Junction box v§ ¥ ,m4w KRS HOLD Turbidity
S input signal
bl br ipk ign o ye wt output
Turbidity sensor CUS 4
H
Fig. 8.9:  Elactrical connaection
Mycom CUM 121 with
junction box and sersor
Ccus 4 ; . _
w Note: Y Instrument version optionally with
temperature signat output or serial digital
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Connaction diagrams 6.9 and 6.10
show the fully equipped instrument! {see chapter 1.3}

interface according to order code
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Connection of turbidity sensor CUS 4 to Mycom CUM 151

Submin D connector

|
: i
HS 232-C | RS 485 | e }__L____ S :
sl poTmA o S
XD Data (B) ----1-- T N A |
Ly g 7 A Alarm i
alisg ) !
RXD Data (A} _.__I_. G-+ 5L /
[ (BE !
: K i
GND GND 5+ !
P = == |
S 08 e ohn. | [cn | [Synel | gy NTU |
- BBV eeennt {} : 28 > > . 1 2 | § |
o ) W 7
L ww > D |
b e T 9 59 l> i> t d _.'f_\__: B ma I
| PE : g
! 83 [8410 13 11 12 85 8t |88 131 |32 | 2
e g 5 R e o S = — g ——— "
S H
: Lo
‘ | _D
: o 4bl tbr ird [gn [s]3 ve wi i
3
; |
i 1
SRNE N Q
4 5 |3 [} 2 3 7 fyn
o e LT LT HOLD Turbidity
e | il :) nput signal
SXF connector B |br {pk {gn ar ve wit output

Temperature Alarm
ifigii (c#cgggtgg:uit} Switching Switching Power
(option) 1} 23 contact 2 contact 1 supply
L L+ L- PE DCY
8§ — 7 D L N PE AC

________ 5 — — ——
133 ;4 4114243 15758 59 47748748 PE

Turbidity sensor CUS 4

2)

Contact status shown::

no current or fault present

Fig. 8.10:  Electrical connection
Mycom CUM 151 and
sensor CUS 4

3)

Use junction box VS with the matching
plug-in connector for turbidity sensors
or remove connector on sensor cable.

All switching contacts are interference-

suppressed by varistors. External loads

24V DC floating or minus pole grounded,

connacted may have o be additionally
interference-suppressed.

The DC powesr supply connection is
different for the CUM 121 and

CUM 151, Please pay attention to
the connection diagrams.
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Fig. 6.11:

44

Connection of turbidity
sensor CUS 4-Wio
Mycom CUM 121-R/ 151-R

Connection of turbidity sensor CUS 4-W

When connecting the CUS 4-W sensor (with the A Caution:

wiper) to the Mycom CUM 121/ 151, two s

{umpers must be connecied in addition to the Exchanging the jumpers causes
status shown on the basic wiring diagram and instrument malfunction!

the yellow wire must be connected to

terminal 58,

The jumpers required are supplied with the
SEnsor.

Mycom
CUM 121-R/151-R

Terminal
strip

US-4W-AN.EPS

Recsptacle

i
or H
junction box VS i

Connector //;

Turbidity sensor CUS 4-W
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6.3.3 Start-up with CUS 4

Operating steps for start-up with CUS 4

Sensor preparation
Connect the sensor but do not ptace it in the assembly yet. Hemove the cap from the
sensor and align the sensor in air at a min. distance of 1 m from all surrounding objects.
Avoid direct exposure to fight.

Measured values below 5 NTU or smalier wall clearance at place of installation:

install sensor and maintain clear water flow.

Power-up (see chapter 4.4)

CODE entry
to unlock level 2 (see chapter 5.2)

Sensor variant check or change

Matrix postion V8 / H3, see chapter 6.4

Only if sensor variant is changed:

Select sensor variant in matrix position V8 / H3 (see chapter 6.4),

and confirm with @ {make sure sensor is wired correctlyt).

When instrument displays "END’, press[¥] and simultansously.
The instrument is restarted. The default settings are retrisved.

Repeat code entry to access feve! 2,

Retrieve sensor defaults
Press the E i matrix postion V9 / HB.

Measuring range (MR) selection
Select the desired measuring range in matrix position V1 /7 H1 (see chapter 6.4)

16

Sensor calibration (see chapier 6.3.4)

- with factory calibration data (see chapter 6.3.4.1), or
- with formazine solution (see chapter 6.3.4.2), or

- with user-gpecific samples (see chapter 6.3.4.2}

11

Install the sensor in the assembly.

12

Enter the limit functions and alarm values (see chapter 6.3.1}

BESUM151.CHP
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6.3.4 Calibration of sensor CUS 4

This chapter describes the following
calibration procedures:

<

Measurement in NTU units

Measuring range 0

Initial instaltation with factory calibration
data {referred to formazine},

chapter 6.3.4.1

When to calibrate and frequency of
calibration.

¢ Mandatory:
The turbidity measuring systermn must be
calibrated
- before firsi-time cepration
- following replacement of sensor

-]

e Other times:
Periodically at intervals of approx. 1 year or
depending
- on experience and
— environmental conditions.

Measurement in NTU units
Measuring range 0

Recalibration with formazine solution,
chapter 6.3.4.2.1

Concentration measurement in g/l or %
Measuring ranges 1 and 2

Calibration to user-specific sampls,
chapter6.3.42.2

Concentration measurement in g/l or %
Measuring ranges 1 and 2

Transfer of calfibration data when changing
5ensors,

chapter 6.3.4.3

Sensor zero calibration Calibration of sensor characteristic

e Zero-point calibration in air:
When measuring in the range above 5 NTU,
the zero calibration can be performed in an
empty corner of the room (distance 1 m
from surrounding objects), avoiding direct
exposure 1o light (sun or bright flucrescent
lamp).
Make sure there is nc wall reflection, etc.,
that might increase the values measured.

Select the calibration type and measuring
range according to the measuring task.

q Note:

The calibration is valid for the
selected measuring range only.

= Calibration with factory calibration data:

(Wet calibration values with formazine

determined at factory are entered)

- Fror examgptle, for turbidity measurement in
sewage freatment plant effluent, in raw
water or service water,

—if the resulis of the measurement are 1o be
reproducible and comparable, and the
factory calibration points 43/ 800 / 2400
NTU have been assighned to the
application range (e.g., process water
measurement, backwater measurement,
ringe water measurement). See chapter
6.3.4.1 for calibration procedure.

ﬂ Note:

The zero calibration is performed
automatically when the sensor
defauits are retrieved in matrix
position V9 / HE.

An additional zero calibration via
mairix field V1 / HO is therefore only
necaessary due 1o special
environmental conditions {e.g. wall
reflection affecting sensacr).

« Calibration with standard formazine
solution or user-specific samples:

- The undissolved constituents of the water
are to be measured, rendering absolute
valugs referred to the selected calibration
standard.

@ Note:

We recommend using our
calibration vesset {order no.
50057944) for wet calibration.

e Zero-point calibration in zero solution:
When measuring in the range below 5 NTU,
the zero calibration should be performed
with zero solution under installation
conditicns (e.g., sensor in flow assembly).
Demineralized or distilied water additionally
filtered through a microfilter is suitabie for
the zero solution.

Bubble-free handling of the zero or
standard solutions is essential.
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6.3.4.1 Calibration of CUS 4 with factory calibration data

This procedure applies to measuring range ¢ (0 to 4000 NTU)

Select
calibration type

Select matrix field VI/HS | 1 factor'y settings

Press key Select calibration type 0

3
< E:.' g = editing function for vaiue
Confirm with [E] key Vi v v = Hlentry.

Enter
calibration vaiue 1

Select matrix field VI/HA e i e p) Factory setting 10'0.{) .
(] """"sﬂa (only appears during first

VA, A start-up)

HOLB AL, OFFSEY

- N

Factory calibration value 1
Read from ,Quality certificate for turbidity sensor” or sensor tag

Value entry = TirE b Catibration value 1 is stored.
with ;1 3] keys. 4 e 8
[ [¥] ;-)—' Y Yivo v v H4

Confirm with [E] key.

Enter
calibration value 2

Factory setting 100.0
{only appears during first
start-up)

Select matrix fieid V1 /HG

F

<A
Ble) wma
0oy,

; < 'um.
3
o,
::l"'""
Fakvad

g
g
L

Factory calibration value 2
Read from ,Quality certificate for turbidity sensor” or sensor tag

Value entry N T ey Calibration value 2 is stored.
with [¥] []keys A
v ! b4 s H
Confirm with key e o e
Enter Select matrix field V1/H8 e Factory setting: 100.0
o T T Tl e g
calibration value 3 g §g pE 880 > (only appears during first
Yiv ¥ "< HE stant-up)

Factory calibration value 3
Read from ,Quality certificate for turbidity sensor® or sensor tag

Valug entry | 3 > 1 Calibration value 3 is stored.
<
|

HAD  CAL

with ) (] keys | ggq Y
Confirm wEih@ key

Calibration with factory calibration data is compisie.

q Note:

S/  Status / indication arrow invisible

W Status/indication arrow visible
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6.3.4.2 Calibration of CUS 4 with standard solutions or

6.3.4.2.1

user-specific samples

Wet calibration in measuring range 0 with calibration vessel

Note:

= The sensor optics must be clean.

¢ Do not fill the calibration vessel
more than 1 cm above the
internal support mandrei,
Insert the sensor in the
calibration vessel such that the
sensor rests on the internal
support mandrel.

+ Turn the sensor to obtain
maximum immersion.

» Make sure the sensor is properly seated on
the support mandrel and does not rest on
the botiom of the calibration vessel,

A dark container blackenad or mat on the
inside and sufficiently farge 1o leave &
distance of at least 15 cm betwsen the
wallg and the gsansgor is alse suitable for
calibration.

« Seea the description in chapter 6.4.3 for the
calibration value range limits.

Selsct
calibration type

Select matrix field

V1/HO

Press [¥] key
Confirrm with key

1 = factory settings

HOLG  CAL.  GFFSET

<

q H

Vi o ¢ vl H9

3 i Select calibration type 1
] sg = wet calibration

Yi_ v < v HI for calibration.

{lowest concentration)

Immerse sensor in standard solution 1 or user-specific sample 1

Edit Select matrix field VITHB e T L Factory setting
calibration value 1 < “¢9 ¢ [>| {see chapler 6.4)
Yiv v < HI
{(Enter solution or sample o
values manually) Value entry 5 5 Changed calibration
(Lab value) with ) (@] [Dreys g & value 1
. Yi v v~ v H3
Confirm with [E] kay rp o o
Calibration with value 1 Select matrix field Vi/He | —— Faciory sestting: 100.0
G grangfed .
< ga g e b| (only appears during
Y1 v v v Hill first start-up)
Press (3] key 5| Relatve
8 4.3 | slope value.
Confirm with key yt V¥ HYl| Error message:

see chapters 6.4 and 8.
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Immerse sensor in standard solution 2 or user-specific sample 2
(medjum concentration)

Egit

Seiect matrix field

V1 /HS

See chapter 6.4

o q [3
calibration value 2 < 8838 |1 for default values.
YI_ ¥ w_ v HS
(Entar solution or samgple o o
values manualty) Valug entry Changed
: < . :
with [#] ¥ keys 3 ] 3 S‘SHB; calibration value 2
R A
Confirm with [E]  key s e
Calibration with Select matrix field VI/HE | NalaTa s Calibration value 2
value 2 4 saseen el
Vi< w < Hb
Press [2] key TS 5 Relative
— < g8 86, 8 [ slopevalue.
Confirm with E| key Yiv ¥ < HForerror messages
‘ see chapters 6.4 and 8.
Immerse sensor in standard solution 3 or user-specific sample 3
{highest concentration)
Edit Select matrix field V1/H7 See chapter 6.4
calibration value 3 g 8 "”3 S 5| for default values.
. VI ¥ v T HI
(Enter soiution or sample e e e
values manually) Value entr
Yy Changed
with [#]  keys %= E -EQ QH% calibration value 3
V.Y ¥
Confirm with @ key s o omm
Calibration with Select matrix field VI/HE = iy Calibration value 3
value 3 4 SR fE AL
Yi<v v < HY
Press [®]key I ~ | Relative
<] :8’5"# % siope value.
Confirm with B key yi v ¥ v H| For error messages
' see chapters 6.4 and 8.

Catibration is complete.

Note:

N Status / indication arrow invisible

v

Status / indication arrow visible
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Fig. 6.12  Preparation of
userspecific samples
far calibration

50

6.3.4.2.2 Calibration of CUS 4 with user-specific samples

Mandatory for measuring ranges 1 and 2

w Note:

s If possible, the concentration of
the original sampie should be
determinsd before starting wet
calibration.

& Prepare the solutions required for
calibration {see below).

s If the concentration of the original sample is
unknown, enter an estimaied value,

» After cadibration, enter the correct vaiue in
the edit mode (e.g., vaiue determined in
laboratory).

M /'\_’-‘—M/
"“-_.——*w___”’
9 parts zero solution 2 parts zero solution
+ + Original sample
1 part original sampis 1 part original sample
Calibration value 1 Calibration valug 2 Calibration value 3
Sample 1 . Sample 2 } Sample 3
Original sampie x Original sample x /3 Original sample

q Note:‘

¢ Sludge samples have a tendency
to sediment. Stir wel! before
calibration!

o Normal buckets can be used as calibration

vassels for sludge samples.



mycor CUM 121/ 151 6. Operation with sensors

BESUM51.CHP

Sefect Select matrix field VI/HE = 35| 1 = faclory setting
calibration type 4 i 0
A
Press key 37| Select calibration
g | type 1
Confirm with [E] key Vi v v v HSl = wet calibration
for calibration.
Wet calibration Select malyix field Vi/H8 | F T e Factory setting: 100 %
< 8496868648 || (only appears during
Yiv ¥ < _HBJ first start-up)
Initiate with || a5 =y 5 p)| Calibration set value
or g, 8L, e bl (original sample)
E] key Vig v HBl Factory setting: 12.50
Value entry i d e =i | Entry of value for
with [® ] keys d, ‘l"’l, “_g B|| original sample
Vi v ~ _HB) (exact or estimate)
Confirm with  [E]key T TR | Display shows set value
< “e_p a8 | for sample 1
Yt 2 ¥ "< HBJ| (lowest concentration)

Immerse sensor in sample 1 (lowest concentration)
Calibration with sample 1 Initiate with E] 4 gL B» Display shows set value
or d 803 &b forsample 2
key Y! v v < HB8l (medium concentration)

Immerse sensor in sample 2 (medium concentration)

Calibration sampie 2 Initiate with @ I TP Display shows set value
or < 6es, 8e8 D forsample 3
[E] key Yi v v v H3J| (original sampie)

Immerse sensor in sample 3 (original sample)

Calibration with sample 3 Initiate with f—i] 7 i § B Wet calibration is complete.
or Q' £ 0 8dp > Forerror messages
[E] key Y! v ¥ ¥ H8llsee chapters 6.5 and 8.
t

o1
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Calibration of CUS 4 with user-specific samples { continued )

If an estimated value has entered for the original sample, the exact vaiue

(e.g., obtained in the lab) must be entered at a later point in time.

Select

Salect matrix figld

V1 /Ho

Confirm with {E!key

< [
calibration type < § >
¥p Vi v © s HS
Press (] key Select calibration type 0
4 el " )
4 g8 [>|| = editing function
Confirm with [E] key Yi v o < H3llforvalue entry.
Enter value Select matrix field VM7 ==y 5| Factory setting: 12.5
of original sampfes g, sl:j_ _89_8 || (only appears during
Yi v ¥ < HY first stari-up)
Xﬁlrtlje ent{y_/ coys 3 ,_g g:. -g g-g ,D, ?;h; Cc):zlijb{ation set value
4 Vi 2 L) siores

The values in V1 /H3 and
V1/V5 are automatically
adapted.

52

Note:

e The calibration can e restarted by pressing the @ or key.

e The calibration process can be interrupted anytime by pressing the V or H key.
The previously valid calibration parameters are then used for opsration.

6.3.4.2.3 Calibration of CUS 4 by means of user calibration data

When an instrument / sensor combination changes (e.q., in the case of test systems or when
the instrument is replaced), the existing sensor calibration data can be re-entered

1. Select matrix fields V1 /H3 to V1 /H8 and V5 /H1 to V5 / H3

in turn and note the settings in these figids.

2. Change the measuring point assignment as required,

3. Select calibration type 0 (editing function) in matrix fisld V1 /H9.
Subsequently enter the previously noted settings in the matrix fislds

VI /H3to V1 /HBand V5 /H1to VB /H3.

This procedure eliminates the need to recalibrate (wet calibration} with samples.
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6.3.4.3 Offset entry for special cases

When measuring in pipes, cross reflections If an automatic zerc calibration for wet
may occur in rare cases. These may result in calibration {see V1 / H0, chapter 6.3.4)
inaccurate zero display. cannot be performed, a zero correction may

be performed using the following procedure:

Selection Select 0 with key Value = 5 ) Calibration
calibration type G selected < g8 || type O = editing
Confirm with [E key Yi _ < < HSl function
Zerc-point calibration Select matrix field V1/HO ——
offset entry 3 L!‘g,j l',,_li E
Yiv v v HG
Value entry Correction A P ) Bnter offset
with keys vaiue in d, ’-;’_':..‘:E £l value.
selected unit  |¥! v ¥ < HUJ| Error message
Confirm with @key (NTU [ ppmy) ‘ see chapters
6.4 and 8.
4 L0
4 ~5. 86,8 >
Yi v v v HO

d Note:

The display format for numbers depends on the measuring range selected (numbers of decimal places).

Display 3
Measurad value
display with offset

Measured value
display without offset

Measurad
o “”T‘ - *  value

Fig. 8.13: Offset value entry:
All display valuss are
shifed by the coffset
value.
The offset value may be
positive or negative.
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6.4 Description of operating functions

0/0 |Measurement

Display of turbidity in physical units

{(NTU, ppm, g/l or %)
Press the ENTER key for direct access 1o field V8 [ HG
(Unlcck { lock).

Error message 13 is issued if the measuring rangs is
exceeded.

0/1 | Temperature display
Displays the temgerature in °C
-10...+70°C

If above or below measuring range, error message 12 or 20
is issued.
0/2 |HOLD ON/OQFF
Activaticn of HOLD function 0]
0= OFF
1= ON {hold indication arrow is active)

When the hold function is active, both current ouputs are
frozen to their current value.

With automatic operation, all contacts are set to the normal
condition. Any alarm period accumulated is reset to C.

0/3 |Toggle0..20mA/4..20 mA

Toggles sthe lower limit of the current outputs between © and 1
4 mA.

0= 0..20mA

1= 4., 20mA

This setting affects both current outputs.

0/4 |Rate of rise mA [ s (damping)

Sets the rate of rise of the current output for the measured 20.0 mA/s

value.
01...200mA/s

This setting does not affect the temparature output.

54



mycom GUM 121/ 151

6.

Operation with sensors

BESUM151.0HP

0/5 |Turbidity at0/4 mA
Entry of turbicity value for lower current limit.

instrument variant |
MR| CUS 1

If below a minimum difference of 1 % between the upper and
lower current turbidity values, errer message 31 is issued.

0: {0.00... B0.00NTU 0.00 NTU
110 ...3200 NTU 0  NTU
2. 100 ...8000 ppm 0.0 ppm
Instrument variant C
MR |CUS 3
0: 0000 ... 2.000NTU 0.000 NTU
1. 1000 ...80.00 NTU 0,00 NTU
2. {000 ..80.00 ppm 0.0 ppm
Instrument variant R
Ccus 4
... 3200 NTU 0 NTU
0.00... 80 o £.00 g/
0.0 ... 1600% 0.0 %
if below a minimum difference of 1 % between the upper and
lower current trubidity values, error message 31 is issued.
0/% | Turbidity at 20 mA
Entry of turbidity value for 20 mA current.
Instrurment variant |
MR CUS1
0| 100... 99.99 NTU 80.00 NTU
1. 140 ... 4000 NTU 3600 NTU
20 1100 ... 9999 ppm 200.0 ppm
Instrument variant C
MR CUS23
0: 10025, 25 NTU 2,250 NTU
1: 11.00 ...989.99 NTU 90.00 NTU
2. 11.00 ...99.99 ppm 90.00 ppm
Instrumenit variant R
MR CUS4
o |40 .. 4000 NTU 3600 NTU
1 1.00 ... 9909 g/ 90.00 gff
2 2.00... 2000 % 1800 %
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0/7

Description of operating functions ( continued )

Temperature output entries only for instrumenis with installed
temperature output (see chapter 1.3, Crder code).

Temperature at 0/4 mA
Entry of temperature value for 0 or 4 mA of 2nd current output. 0°C
-10...+50°C

The minimum diference fo the value at 20 mA is 20 K; if below,
error message 34 is issued.

/8

Temperature at 20 mA
Entry of temperature value for 20 mA of 2nd current output. 80°C
10..70°C

The minimum difference to the value at 0/4 mA is 20 K;
if below, error message 34 is issued.

G0/9

| Measured value filter / setling of filter time constant

Sat of time constant CuUs1: 10s
0..120s CUS3: 40s
ClUS4: 10s

The final vlaue after a measuring signal jump is reached
after approx. 6 time constants.

Zero-point calibration
o Calibrationtype 1 = wet calibration
- The zero-point correction value last stored is displayed.
- Press — key to perform zero calibration.
- Error message 141 is issued if the permissible correction
range is exceeded.
The error message is retained until a successtul zero
calibration has been performed or a manual zero
calibration has been parfromed (see below) or the
defaults (V9 / HB) are restored.

e Calibration type 0 = editing function
— Manual change of value with T keys,
max. £ 25% of selected measuring range,
acknowledge with E key.
- The OFFSET arrow is displayed.

s Calibration type 2 = zero value entry
- Manual change of value with T keys (values in digits),
acknowledge with E key.

Note:
Decreasing the value will increase the turbidity value
and vice-versa.
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Measuring range selection (MR)
Determines the furbidity measuring range

a)

G)

Turbidity measuremant referred to standard formazine
solution

Measured value display units: NTU

MR /1 with sensor CUS 1 and CUS 3

{instrumant variants | and C)

MR © with sensor CUS 4 (instrument variant R)

Concentration determination of samples (e.g. sludge)
raferred {0 user-specific samptle

{laboratory reference value)

Measured value display units: ppm {CUS 1/ CUS 3)
or g/l (CUS 4)

MR 2 with sensor CUS 1 and CUS 3

{instrument variant | and C)

MR 1 with sensor CUS 4 (instrument variant R)

Turbidity limit monitoring of samples of unknown
concentration or solid contents measurement
Measured value display: %

MR 2 with sensor CUS 4 (instruement variant R)

Instrument variant |

MR CUS1

0. 10.00...

99.99 NTU

1:
2

0 ...4000 NTU
0.0 ... 9999 ppm

Instrument variant C
MR CUS3
0: 10000 ... 2500NTU
1 1000 ... 9889 NTU
2. 1000 ...8999 ppm

Instrument variant B

MR CUS4

0: 10 ...4000  NTU
1. 1000, 99.99 gl

20 100 ... 2000 %
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Description of operating functions ( continued )

1/2 | Display of measuring range
Displays the upper range value set with V1 / H1.
1/3 |Entry of calibration value %
Value used for calibration in next field {CUS 4: only MR Q)
Instrument variant |
MR |CUS 1
0 [2.00...99.99 NTU 40.06 NTU
1. 12 ...100 NTU 40 NTU
2. 110 ...100 ppm 4.0 ppm
Instrument variant C
MR| CUS3
o 0.100... 2.500 NTU 2000 NTU
1: 0.10 ... 250 NTU 2.00 NTU
2: 0.20 ... 8.50 ppm 5.00 ppm
Instrument variant R
MR | CUS 4
0: 12... 100 NTU 40 NTU
1: | Display "sa x cal. vaive 3,
vaiue range G.05 ... 2.99 1.00
2. i Digplay 40 x cal. valus 3,
valuerange 6.1 ... 20.0 10.0
1/4 | Calibration with calibration value 1
Woet calibration: slope display in %
Editing function: entry of slope in % 100.0 %
Veluerange : 10..500%
Display or entry refers to vaiue specified in V1 / H3.
1/5 |Entry of calibration value 2
Value used for calibration in next field
(CUS 1/CUS 3: only MR 1, 2; CUS 4 only MR 0)
Instrument variant |
MR CUS 1
1 (110 - 1000 NTU 800 NTU
2: |11.0 ~100.0 ppm 80.0 ppm
Instrument variant C
MR CUS3
1: | 3.000... 10.000 NTU 8.00 NTU
2: [ 7.00 ... 25.00 ppm 20.00 ppm
Instrument variant R
MR CUS4
0; | 110 ... 1000 NTU 800 NTU
1: | Display “3 x cal. value 3,
value range 0.16 ... 33.30 3.33
2, | Dispiay s x cal. value 3,
value range 0.3 ... 66.8 33.3
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1/6

Calibration with calibration value 2

Wet calibration:  slope display in %

Editing function: entry of slope in %

Value range: 1G ... 500 %
(CUS1/CUS3only MR 1, 2; CUS 4 only MR 0}

Display or entry refers to value specified in V1 /HS

Entry of calibration value 3
Value used for calibration in next field
(CUS1/CUS3only MR 1, 2; CUS 4 only MR 0}

Instrument variant |
MR CUS1
1. 11100 ...4000  NTY
2. E 110.0... 999.2 ppm

Instrument variant C
MR Cus3
1. | 11.00 ... 99.99 NTU
2 126.00...99.98 ppm

instrument variant R
MR CUS4
0: | 1100 ... 4000  NTU
1: 0.50... 99999/
2 10 ... 2000 %
{originat sample)

CUS 4 (MR 1, 2): This field can only be edited with
calibration type G (V1/H2 = ).

The vaiues displayed in fieid V1 /H3 or V1 / H5 are referred
1o this value but cannot be edited. The calibration set value
of the original sampie for CUS 4 (MR 1, 2} is entered for
wet calibration (V1 / H9 = 1) during the calibration process.

Note:

A turbigity value not known exactly at the time of wet
calibration can ke corrected by entering the precise value
at a later point in time.

2400 NTU
240.0 ppm

4G.00 NTU
99,90 ppm

2400 NTU
10.00 g/l
1000 %

Calibration with calibration value 3

Wet calibration: slope display in %

Editing function: entry of slope in %

Value range: 10 ... 500 %
(CUS1/CUS3only MR 1, 2; CUS 4 only MR Q)

Display or entry refers to value specified in V1 /H7

100.C %

Select type of calibration

0 = Editing function,
manual editing of slope values

1= Wet calibration,
aytomatic with standard solutions
2.g. according to DIN /180 7027, or
user-specific samples

2 = Editing functicn,
manual editing of zero value
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Description of operating functions ( continued )

2/0
(3/0

Matrix positions in brackets are valid for {imit vaiue 2.

Limit value for turbidity
¥ 1 Entry of turbidity fimit value
o | imit contact1(V2/H ..}

Instrument variant §

MR| CUS 1
001 000... 9999 NTU
110 ...4000 NTU
2.100 ... 9999 ppm
instrument variant C
MR| CUS 3
O |1 0.000... 2.500NTL
1 1000 ...98999 NTU
2 | 0.00 ...9999 ppm
Instrument variant R
MR!| CUS 4
0.1 0 ... 4000 NTU
1.1 000... ©9.938g/
2: 1 00 ... 2000 %

e Limit contact2 (V3/H ...}

MR| CUS 1
0: 1 08G... 99.89NTU
110 ...4000 NTU
2: 100 999.9 ppm
MR| CUS 3
0: ' 0.GC0 ... 2500 NTU
1: 1000 ...99.99 NTU
2: 1000 ...89.99 ppm
MR! cus4
0] 0 ...4000 NTU
1: 1 0.00... 99.99g/
2. 00 2000 %

20.00 NTU
800 NTU
200.0 ppm

0.500 NTU
20.00 NTU
20.00 ppm

800 NTU
20.00 g/t
40.0 %

90.00 NTU
3600 NTU
900.0 opm

2.250 NTU
90.00 NTU
90.00 ppm

3600 NTU
90.00 g/l
180.0 %

Toggle limit contact MANUAL. / AUTO

In the MANUAL mode (MANUAL or AUTO controller switching),
the relay LED MANUAL is red (= ON}.

0= MANUAL

1= AUTQ

The contacts can then be actuated manually in the field V2 /H2
(V3 /H2).

The cortacts drop out upon return from MANUAL to AUTC.

272
(3/2)

Manual contact actuation OFF / ON
If MANUAL has been selected in field V2 / H1 {V3 [ H1),

the T, , L™ keys can be pressed in this field to activate /
deactivate contact 1 (2).

Display: measured value in selected range.
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2/3 | Pickup delay

(3/3) | Entry of pickup delay for switching contact 1 (2). Os
Terminal assignments: see figure 4.2, section 4.4.
0...6000s
2/4 | Dropout detay
(3 /4} | Eniry of dropout delay for switching contact 1 (2). Us
Terminal assignments: see figure 4.2, section 4.4
3...6000s
2/5 | Toggle MIN / MAX
{3/5} | Determines function of contact 1. 1
0= MIN {1
1= MAX

MIN setting means:;
the contact is enabled when the value drops
betow the sepoint.

MAX selting means:
the contact is enabled when the value exceeds the

setpoint.
2/6 | Toggle normally closed / normally open contact
{3/6) | Defines contact 1 (2) as a normally closed or 1

normally open contact.
0= nromally closed confact
1= normaily open contact

2/7 | Hysteresis
{3/7) | Determines the hysterasis for limit contacter 1 (2)

Instrument variant |

MRICUS 1
G 10.00.. 99.99NTU 1.00 NTU
1. 10 ...4000 NTU 40 NTU
2010 ... 9999 ppm 10.0 ppm
Instrument variant C
MR|CUS3
¢ 10000 ... 2500NTU 0.025 NTU
1. 1000 ... 99.99 NTU 1.00 NTU
2: 1000 ...99.99 ppm 1.00 ppom
instrument variant K
MR | CUS 4
0: |0 ...4000 NTU 40 NTU
1. 1 000.. 99999/ 1.00 gl
2. 100 ... 2000 % 20%

MAX contact function:
contact is enabled when the setpoint is exceaded
and disabled when the value drops below the
setpoint minus hysteresis.

MIN contact function:
contact is enabled when the value drops below the
setpoint and disabled whean the setpoint plus
hysteresis is exceeded.
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Description of operating functions { continued )

0 = cleaning off (contact 2 is used as a limis)
cleaning contact for external control
wiger function

1
2

1: switching contact 2 works as g cleaning timer
2: switching contact 2 works as a timer for the wiper with
sensor version CUS 1-W/ CUS 3-W / CUS 4-W

Caution:

The displayed turbidity and temperature values are frozen
during the cleaning phase and during wiger operaticn.

471

Type of cleaning
0= manual trigger
1= trigger by timer
see V4 /H3orv4/H4

4/2

Manual cleaning trigger
(only if V4 [ H1 = Q)

key (¥ = off

key (%] = clean

4/3

Cleaning period
{only if V4 /Ht = 1)

3..600s

60 s

474

Pause between cleaning cycles
{only #vV4 /H1 = 1)
1... 1440 min

119

475

Wiper propulsion
fonly if V47 HO = 2)

CUsSt1/CUS4
50 ... 250 time units

Cus3
230 ... 320 time units

78

290

4/86

Display delay after cleaning

The hold function for measured values and temperature
enabled during cleaning is disabled upon expiration of the

delay after cleaning.

0..300s

4/9

Sensor CUS 3 only

Soiling detection

Dirt films on the windows are detected in accordance with

the solling detection setting.
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5/1

Sensor CUS 4 (MR 1, 2) only
Substance-specific parameters for calibration

Conversion factor
1... 8889 NTU / MR unit

Conversion factor for measuring range 1.
from g/l to NTU units

Conversion factor for measuring range 2.
from % values to NTU unite multiplied by a factor 10

if calibration mode 1 is selected in matrix field V1 / M2, this
matrix field is not accessible for value entry.

MR 1: 400
MR2: 4

5/2

Slope 1
2.0..150.0C

20

5/3

Slope 2
2.0...1500

20

Note:

The calibration of the CUS 4 senscr in measuring ranges 1 and 2

is defined compietely by the values in matrix fislds
V1/H7,V1/H4 Vi/HG,V1/HBand V5 / H1to v5/ H3
{zero-point calibration V1 / HC).

These values cannot be edited with calibration type 1{V1/H9 = 1).

BESUM181.0HP
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Description of operating functions ( continued )

710

Alarm threshold
Determines the threshold in turbidity values where an alarm
condition starts if a limit is exceeded.

Instrument variant |
MR CUS 1

1= withHOLD

An entry of 1 enables the HOLD function after calibration
is started.

0:1000... 5BOOONTUY 4.00 NTU
110 L2000 NTU 160 NTU
2:108 ... 5000 ppm 40.0 ppm
i Instrument variant C
’ MR| CUS 3
0: | 0.000 ... 2.500NTU $.100 NTU
11000 ...88.09 NTU 4.00 NTU
2. 1000 ...98.9% ppm 4,00 ppm
Instrument variant R
MR| CUS4
0: 10 ...4000 NTU 160 NTU
1: 1 0.00.. 9999y 4.00 g/l
2,100 .., 2000 % 8.0%
Example:
Limi setting is 2200 NTU , MAX function of contact is
selected, an alarm tolerance is 200 NTU, an alarm situation
exists at 2400 NTU or above.
7/1 | Alarm delay
Detarmines the dalay period in seconds after which,
foliowing the occurrence of an alarm condition {see V7 / HO),
an alarm is signalled (LED and alarm contact).
0..6000s Os
if the alarm condition ceases to exist before expiration of the
delay period, the timer is reset 10 0.
When the HOLD function is enabled, the timer is also
resat to 0.
7/2 | Toggle steady / fleeting contact
Defines the alarm relay as a steady of fleeting contact. 0
0= steady contact
1= fleeting contact
If defined as a flesting contact, the closing time is 1 s.
7/3 | Alarm assignment for alarm trigger
0 = both limit contacts 0
1= lHmit contact T only
2 = limit contact 2 only
7/9 | Automatic HOLD during calibration
0= without HOLD 0
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Level 0 (measuring mode) no code reguireed, fields are
rastricted to read access.

Level 1 {operating mode) is accessed with code 1111,
Level 2 (start-up mode) is accesssed with code 2222,

Note:

- The access code Is always 0000 after power-up.
Field V8 / HE can be selected directly from VO / HO
(measuremeant} by pressing the E-key.

~ Iflevel 2 is unlocked, all function available at level 1

are also accessible to the operator.

— Levels 1 and 2 can be locked by entering any number,
except 1111 or 2222,

- Locking affscts only the keyboard, not the interfacel

Determings the parity it for the RS interface. 2
0= none
1= odd
2= even
8/1 | Baud rate selection
For RS 232, the transfer rate can e switched betweea 1
4800 und 9600 baud.
0= 4B800Bd
1= 9600 Bd
2 =19200 Bd
For RS 485, baud rates of 8600 und 19200 baud can 2
be selected.
The E+M Rackbus protoco! uses a fixed rate of 19200 baud.
8/3 | Sensor variant selection .
Selects the sensor type connected; 1
1= CUSH
3=CUS3
4= CUS4
Caution:
Check that the sensor is connected accering to the
connection diagram before changing this setting.
When this selection is confirmed by pressing the @key,
the factory parameter settings are atuomatically retrieved.
"Setd" flashes on the display. Following display on "Erd”, you
can only leave this matrix field by pressing the and
keys at the same time.
This switches the instrument o the measuring mods
(VO /HOD) and Incks levels 1 and 2.
8/9 |Unlock/lock
Entry of access code. 0000
0000 ... 9999

BESUM151.CHP
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Description of operating functions ( continued )

9/0 | Diagnostic code
Dispiays the current diagnostic code
E---.. E145

The error with the highest priority, L.e. the error wiht the
iowest number, is displayed.

More errors can be displayed by pressing the Tor 4 kay.
Errors are atuomatically cancelled when the error condition
ceases to exist,

8/ 1 | Number of auto resets
0..255

Reserved for use by the Endress + Hauser Service
organization.

9/2 | Instrument configuration display

Displays the instrumant configuration according o the
Endress+Hauser Conducta - standard.

XXX X
10 = nooption card present

2nd current output present

serial RS-232-C interface present

serial RS-485 interface present

serial RS-48Binterface with

E+H-Rackbus protocoil present

dual function serial RS-232-C interface

pius 2nd current cutput

(service [ adjustment)

g nn g

f#

< D W=

no contacts

with afarm signalling contact

with alarm signaliing contact and 1 conir.
with atarm signalling contact and 2 contr.
w, alarm sign. contact and 3-point step conir.

BLON = O
B

T |

-0 = no parameter-speacific special feature

- = unused

9/3 |Software version
Displays the software versicn of the instrument according to
the E+H Conducta standard.

0...99.99

9/4 |Divice addresses
Determines the device address when opsrated via an 1
RS interface

1...32: RS 232-C

1...32: RS 485

0...63 bei E+H Rackbus
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9/5

Instrument defaults (Set Default)

Press the ENTER key to write the factory parameter settings
as indicated for the individual fields.

Restoring the defauit values is mandatory for 1st stari-up and
foliowing replacement of CUS 1/ CUS 3/ CUS 4 sensor.

When this field is selected, the text "SEt d” appears.
The display flashes when the ENTER key is pressed.
“Eng” appears when the defaults have been restored.

Notes:
Press the V and H keys simultanecusly to restart the
instrument in measuring mode.

this function overwrites all parameter settings made by the
user.

This does not affect display figlds V1 /H1, V1 /H2 and

V1 /H3 10 V17 HB and field V8 / H9 (Unlock / Lock).
Instrurment variant R with CUS 4 sensor): fields V5 /M1 1o

V5 [ H3 {calibration parametars) also remain unaffected,

This function is not accessible via the interface.

9/6

Sensor defaults (Set Sensor)

Press the ENTER key o write the default values indicatad for
the individual fields to flelds V1 /H3 to V1 /H8 and V5 / H1 1o
V5 /H3 und V1 /HO.

When this field is selected, the text ,SEt 3" appears.
The display flashes when the ENTER key is pressed.
"End"® appears when the defaults have been restored.

Notes:
This function overwrites all parameter sattings made by the
user.

Thig function is not accessibie via the interface,

8/8

Simulation ON f OFF
0 = simulation OFF
1= gimulation ON

If the entry value is 0, the simulation is disabled.
If the entry value is 1, the current value set in field VO /HO is
applied o the turbidity and temperature signal outputs,

9/9

Qutput current simulation
Entry of a current vaiue not affected by measurement which
is applied to the turbidity and temperature outputs if field
V3 / H8 has been setto 1 {= ON).

0.00 ... 20.00 mA

The new value takes effect after prassing the E key (ENTER),

F

10.00 mA

BESUM151.CHP

Note:

e When the sensor

defaults are
ratrieved (VO/HB),
a zZero
calibraticn for all
measuring
ranges is
automatically
performead.
Furthermore, the
internal sensor
refarence value
is transferrred to
the measruing
transmitter. For
this reason, this
function must be
used whenever
the sensor is
changed.
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7. Limit contacter
7.1 Limit contacter function
WMHN Funciion MAX function
1 - ON I
] |
Hystaresis } :
| : :
| 1§ 2
I 11
: ik
QFF ¥
: | 12 -
Limit 1 Limit 2
Fig. 7.1:  Characteristic curve

68

of limit contacter

Limit contacler adjustment

1. | Setpoint 2/0 | 3/0
2. | Pickup delay 2/3 3/3
or
dropout delay 214 3/4
3. | Switching function
MIN / MAX 218 1 875
4. | Relay contact
normally closed or 2/6 3/6
normally open
function
5. | Hysteresis 217 3/7
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Limit contacter

Limit contacter operating conditions

The diagram below shows all operating
conditions for the instrument’s fimit contacter
function. The measured or disglayed vaiue
(actual vaiue) lies between approx.

0 % (> setpoint 1} and approx. 100 %

(< setpoint 2).

Measured value disptay

100 %

Setpoint 2 —

Setpoint 1 |

0%

The contact position (0 = CFF, 1 = ON)} of the
switching contacts wili be different depending
on the switching function {MIN / MAX} and the

operating mode of the ouiput contact

(normally closed / open circuit).

MESS-ANZ.GEM

Actual
value

Switching contacts

Setpoint %‘lf;‘j‘t’ red | OFF | green | ON | green | ON OFF
MIN
Sﬁcii]t red ON 1§ green . OFF | green | OFF OFF
Setpoint %ll?sﬁl? green | ON | green | ON red OFF OFF
MAX
3&?‘% green | OFF | green | OFF red ON OFF
Contact = OFF Contact = ON
Switching contact 1: 47 48 49 47 48 49
Switching contact 2: 57 58 58 57 58 89
=
8
:
2
]

LED function

® @
[/

7 @ Set LED red / green for limit

1 contact switching state:

W green = normal position = OFF
red = working position = ON

@ Red LED for manual oparation
Automatic operation: LED OFF
Manual eperation; LED ON

Fig. 7.2:

Fig. 7.3

BEGUM151 CHP

Status diagram for

autormatic operation of
Mycom CUM 151 with
limit contacter function

Contact position for
swiching contacts 1 and 2
with the corresponding
ferminal assignments (acc.
to fig. 4.2, chapter 4.4}
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7. Limit contacter mycom CUM 121 / 151
7.2 Alarm contact
Alarm contact
1. | Setpoint entry g ? 8 ggg:g .;3
2. | Alarm threshold 7/0 Normal = | oFF "ON
3. | Alarm delay 711 rod
4 | Steady or fleeting 772 Alarm flash- | ON ON
| contact ing
‘ Contact = OFF Contact = ON An alarm condition {alarm LED flashes) g7
enables the ajarm signalling contact
L4t 42 {43) 41 42 431 and displays an error number {see =
chapter 7.3} on:
3 e Instruments without controller in the case of
x — System errors (errors 110 9 ; chapter 8},
Fig. 7.4:  Contact positions for ‘ z — Disturbances {errors 10 to 22 ; chapter 8}

70

cotresponding terminat
assignments

— Power failure

« Instruments with controlier in the case of
— System errors (errors 11c 8 ; chapter 8}
— Disturbances (errors 10 to 22 ; chapter 8}
— Power failure and additionaily when the

— alarm threshold is exceeded upon

expiration of the alarm delay period.
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7.3 Sensor cleaning function

In place of a fimit contacter function,

swiching contact 2 can be assigned a timer

function for sensor cleaning intervals.

Optionally, a separate cleaning mechanism

(contact 2 = cleaning contact) or the wiper X ;

installed in sensor version CUS 1-W/ 1. | Cleaning fURC‘t%OH 470
CUS 3-W/ CUS 4-W {contact 2 = wiper 2. | Type of cleaning 441
cleaning) can be controlied. 3. | Cleaning period 473
The pieamng interval cont{ol can b.e exacuted 4 | Pause period 474
continuously, or the cleaning function can be _ -

triggered manually via matrix field v4 / H1. 5. | Wiper propulsion 475

When the continuous (automatic) interval
control is active during cleaning ghases, the
turbidity and temperature value displays are
frozen to their currert value and the "HOLD"
indicator arrow is enabled on the display.

7.3.1 Cleaning with separate
device
(e.q., cleaning facility)
Required settings:

e for cleaning interval control

(]
" (nggggg ;fgtlzjanning contact) V4 /HO 1
2. | Type of cleaning = timer V4 [HY 1
3. | Cleaning period V4 fH3 3tcB00s
4. | Pause period V4 [H4 1 1o 1440 min

: Operating mode:
i Switching contact 2 used as cleaning contact

Rinse Rinse
OnM ; . - @
Pause Sy Pause e
OFE o A . 8
- Cleaning i | et PALISE wt
period perlod

Fig. 7.5:  Example of an interval
contrel sequeance for
] periodic rinsing of sensor
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Required settings:

« for marnual cleaning control

1. | Cleaning function
- Contact 2 = cieaning contact V4 /HO 1
- Contact 2 = wiper contact 2

2. | Type of cleaning = manual Vé [ H1 it

3. | Manual cleaning frigger
Key [®l= cleaning on V& [H2
Key [¥l= cleaning off

7.3.2 Cleaning with
wiper sensors
CUS 1-W/ CUS 3-W/ CUS 4-W

1. Cieani.r‘wéhfunctlon

(contact 2 = cleaning contact) V4/Ho 2
2. | Type of cleaning = timer V4 [ H 0= w!per off

1 == wiper on
3. | Cleaning time CUS 1-W [ CUS 3-W / CUS 4-W V4 [H3 3o 600 sec
4, | Pause period V4 fH4 110 1440 min
5. 1 Wiper propulsion CUS 1-W / CUS 4-W 50 to 250 time units
V4 [HE
Wiper propulsion CUS 3-W 230 10 320 time units
Note:

The ,wiper propulsion” setting in matrix field V4 / H5 can be used to change the wiper motion
{angle coverad by the wiper) continuously up to full-circle wiper rotation.

Recommended settings:
- CUS1-W/CUS4-W: 78
- CUS8 3-W: 290 {factory setting for wiper rotation).

Operatiing mode:
Switching contact 2 used as wiper contact

Wipe Wipe
N PSR T——— 2
Pause S At Pause E
1min 118 min
- Clearing ~ i Pause '
period pericd

Fig. 7.6 Sequence of wiper
contrel for CUS 1-W
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8.

Exror handling

8.  Error handling

8.1 Troubleshooting

Measuring system errors

S

No display,
no SENSOr response

Measuring transmittér is not
supplied with power

Check powsr connection

Connecting line from sensor
to measuring transmitter
interrupied

Establish connection

Sensor alarm

Connecting line from sensor
to measuring transmitter
interrupted

Establish connection

Pre-ampiifier or oplics
defective

Replace sensor

Fixed display value

Check sensor connections,
turn power off and back on

Meas. value excessive

incorrect sensor instaliation

Check installation

Sensor soiled

Clean sensor

Inplausibly high sensor
values or fixed excessvie
value

Sensor soiled

Clean sensor

installed too close to wall

Positoin sensor correctly

Air bubbles

Build up counterpressure

Optics defective

Visual inspection

Return sensor o E+H Service

Measured value drops with
visible increase in turbidity

Measuring range too high

Use suitable sensor

incorrect sensor instaliation

Check installation

Sensor located in foam or air

cushion

Check installation

Medium too turbid,
total reflection
or absorption

No wiper function

Cable broken

Examine cable and
connections

BE7UMIST.CHP
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8.2 Error classes and
error numbers

Etrors are numbered and grouped into
3 classes:

No error occurred .

Systemerror | 1 = high 1. 8
Disturbance | 2 = medium 0. 29
Warning 3=low 30 ... 255

System errors .
are error conditions where proper operation of

the entire measuring system is no longer
guaranteed (e.q., parameter storage EEPROM
cannot be read correcily). These errcrs
requira servicing since they cannot be erased.

Disturbances
are error conditions where

a) the process parameter to be measured
and controlled exceeds the selected limit
conditions (process error),

or

b) display and / or current cutput are outside
the specified accuracy range,

or

c) the measuring ransmitler receives
incorrect signals.

These errors are cancelled as sgon as the
error condition in question ceases to exist.

Warnings
are error conditons where:

a) an operator error must be corrected,
or
b) maintenance will be required shortly.

These error 5 are cancelled as soon as the
error condition in question ceases to exist.

Note:

w if & warning is ignored, a

disturbance may result.

8.3 Error indication and
handling

Errors that occur are entered in an esror list
which is sorted by arror numbers
(ascending). The error list (see chpater 8.4}
has exactly cne space for each error number.
Mulliple ocouwrrences of an error are therefore
not recognized.

Any occurrence of an error activates the
alarm LED (flashes at intervals of one
second). System errors and disturbances also
activate the alarm contact (which may be
selected to be a steady or g flesting contact),

When field V9 [ HO is selected, the display
shows the number of the error with the lowest
number which has occurred in the format
"EQ01" up to "E255", The error ist can be sear-
ched for other errors which have occurred
using these keys:

= A ascending
i *
d

an
descending

These arror messages are deleted from the
error list as soon as the error condition
ceases to exist. If the error list is empty,

E- - -"is displayed.
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8.

Error handling

8.4

Ervor list

System errors

Data exchange error in processor

Interner Konfigurationsfehler

Check electrical installation, correct
if necassary, switch power off and
on.

if this does not help, check sensor
installation (see installation and
operating instructions for

CUS 1 ... CUS 4).

Return insirument to your Endress+
Hauser sales agency for repair

Return instrument to your Endress+
Hauser salas agency for repair.

10

13

14

15

16

19

20

Disturbances

Limit value exceeded and selected
detay period expired.

Turbidity disptay range exceeded
or balow turbidity measuring range
{exampie for CUS 4; < 0.02 g/l

Sensor- synchronisation error

Sengor signal fransmission error

Sensor LED arror

Below temperature measuring range

Temperature measuring range
exceeded

770

/0

0/0

8/0

/0

0/1

0/1

Check actuator, limit function and
kit parameters.

Check measurement, control and
connections, immerse sensor in
calibration solution or suitable user
sample.

Check instailation. If this does not
help, retrun sensor and instrument to
Endress+Hauser Service
organization.

Check that cabling is correct and
that cable type OMK is being used.
Run sensor cable and mains lines
separately.

Return sensor to Endress+Hauser
Service organization or replace
Sensor.

Assure correct temperature
application range.

if this does not help, retum sensor
and instrument to your Endress+
Hauser sales agency for repair.

BE7UM151.CHP
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Error list ( continued )

22

23

25

26

31

34

35

141

143

144

145

Warnings

Below permissibie minimum current
value of 0/ 4 mA ( output 1}

Permissible maximum current value
of 20 mA exceeded {cutput 1)

Below permissible minimum current
value of 0/ 4 mA (output 2)

Parmigsible maximum current viaue
of 20 mA exceeded (ouput 2)

Parameter range for current output 1
too smail

Temperature range for current output 2
too small

Temperature range for current ouput 2
interchanged

Offset for ZEROC-CAL excesded

Cutside standard slope range

Calibration solution too concentarated

Sensor optics soiled

a/b

0/86

/7

0/8

075
/8

0/7
0/8

0/7
0/8

1/0

ek ek ek
S e e
W oy

1/8

Check €/ 4 mA measuring range
assignment and change i necessary
Check measurement.

Check 20 mA measuring range
assigrment and change i necessary
Check measurement.

Check 0 / 4 mA measuring range
assignment and change i necessary
Check measurement.

Check 20 mA measuring range
assignment and change if necessary
Check measurement.

Increase difference

Increase difference (min. 20 °C)

Re-enter temperature values.

Use clean zero solution free of
pariicles.

Make sure sensor is installed correctly
and zero calibration is performed
correcty in suitable vessel.

Make sure sensor optics are clean
and intact {(also see notes in
installation and operating instructions
for CUS 1/CUS 4),

If editing function calibration type
{(V1/H9 = Q) is selected: outside
permissible calibration range, see
chapter 6.4 (V1/H9 = 1), make sure
wet calitration is performed correctly
in suitable vesse! and use suitable
calibration solutions, see chapter 6.4,

Dilute original sample

Turbidity sensor system CUD 3 only:
The saifing detection function triggers
this error message according to the
setting in matrix field V4 [ H.
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9, Technical data

9.1 Electrical data

Turbidity measurement

CUS1/CUStw _ ... 99, | 4000 NTU, 0 . 9999ppm

69,99 g 02... 3000 %

up
adjusﬁable plus additional offset functson
e

ey ;%WW\ T
Tt

Alarm deiay time Tm—— ' S0 6000 s

Gener?l technlca! data

77
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Electrical data ( continued )

Electrical dgtp and connections

Bk Wl
3 Vm‘gﬁ@{ g%gg*f%&mx

a2l Swien e e

18
Insut

e R
_ Max. conductor Cross _secti_on R
e B R B

IR E

LV S ———————
e

i

Bb e R S LB R S R AR o ot o B R i P RS oY
SRR

9.2

R i :Im:

B SR S R e
B

x E i o e B S e
e

ja
GD-AISi 12 (Mg part < 0.05%

255

Front CUM 121
erity el

R
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Appendix

10. Appendix

10.1 Cleaning

Use commercial cleansers to clean the
instrument front panel.

The front panel is resistant
(iest methoa: DIN 42 115) to
e Alcohol

o Diluted acids

» Diluted bases

e Ester

¢ Hydrocarbons

¢ Kelones

e Household cleansers

Caution:

%, ° We do not guarantee resistance to

concentrated mineral acids or
concenirated lyes, benzyl alcohot,
methylenea chioride and high-
pressure steam with temperatures
above 106G °C.

* Avoid long-term exposure to solar
radiation. Use the weather
protection cover.

BE7UM51.CHP
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10.2 Preparation of samples

Preparation of standard suspension

{acc. to ISO 7027/DIN 38404 part 2)

The turbidity of a formazine standard
suspension is used for comparative pruposes
fo calibrate scattered light instruments.

The values obtained are specified in turbidity
units {abbreviation: NTU} referred to
calibration with the formazine standard
suspension.

Water for preparation of standard

solutions:

» Place a membrane filter with a pore size of
0.1 um (for bacteriolegical examinations} in
100 ml distilled water for one hour.

e Fitter 250 ml water and discard the water.

e Then filter 500 m! of distilled water through
the same filter and use this water to prepare
the standard solutions.

This type of water can be used directly
for zero calibration of the CUS 3
(required quantity: approx. 1.5 §).

Standard solutions:

Formazine (CaHaNg) is not commercially
available. It is prepared from the following
solutions:

Solution 1:

50.0 g hexamethylenetetramine {CeHizNa) for
analysis are dissolved in distilied water;; add
distilled water to the solution to obtain 500 ml.

Solution 2:

5.0 g hydrazine sulphate (NzHsSQ4) are
dissolved in distilied water; add distilled water
to the solution 1o obtain 500 ml.

Procedure:

500 mi of solution 1 are mixed with 500 m! of
soiution 2 and subjected to a residence time
of 24 hours at 25+ 3 °C.

The turbidity value of this standard suspensi-
on is 4000 NTU; the quantity is 1000 mi.

Preparation of 2400 TEF:

Mix 800 ml of standard suspension with
400 m! distilled water; this produces
1000 ml of 2400 NTU solution,

Preparation of 800 TEF:

Mix 200 mi of stndard suspension with

800 ml distified water; this produces 1000 mi
of 800 NTU solution.

Preparation of 40 TEF:

Mix 10 m! of standard suspension with 920 mi
distiled water;

this produces 800 mi of 40 NTU solution.

The diluted suspensions will be useable for
approx. 2 days.

Calibration of CUS 1/ CUS 4 must always
be periormed in a black vesse! with a min,
hight of 200 mm and & min. inside diameter
of 100 mm.

We recommend using out calibration vessel
{see accessories, chapter 10.3)

The CUS 3 sensoer is calibrated in & flow as-
sembly.

It is extremely important to avoid gas bubble
formation when filling the CUD 3 turbidity sen-
sor system. We recommend using a funnel
with a hose extension of approx. 4G cm re-
aching all the way down to the bottomn of the
flow assembly.

Q Note:

e A 3-point calibration must be

performed in alt cases.

This requires preparation of

3 calibration solutions within the
selected measuring range {units:
NTU or pm).

e ldeally, the calibration solutions
should match the factory settings
in matrix fields V1 H3, V1 H5 and
V1 H7(see chapter 6.4),

o If you need o use samples with
different measured values, you
can edit the values in these matrix
fields to enter the corresponding
calibration values.

o However, the values of your
samples must lie within the limit
that apply to these matrix fields.
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10.3 Accessories

The feliowing accessaries Mycom
CUM 121/ 1581 can be ordered separately:

¢ Assembly holder CYH 101 - A
This usspension assembly holder with an
upright post and transverse pipe for
turbidity sensors Is used primarily for open
channels, basins or tanks,
{order no. CYH 101-A)

o Weather protection cover CYY 181
Weather protection cover for installation on
Mycom CUM 151;
Dimensions: 320 x 300 x 300 mm (L x W x )
Material: stainless steel
{order no. CYY 101)

« Upright post CYY 102
For post mounting of Mycom
CUM 151 In conjunction with weather
protection cover CYY 101
Material: steel, hot-dip galvanized
{order no, CYY 102}

s Post mounting kit
Kit for installation of Mycom CUM 151
on horizonial or vertical tubing
(max. & 70 mm}
Material: steel, galvanized
(order no. 50003244)

» Flat packing
To seal the mounting panel cutout for panel
installation of Mycom CUM 1571
{order no. 126 480 - 0000)

e Junction box VS
Junction box with receptacle and type SXP
olug for plug-in connection between turbidity
sensor and connecting line to the measuring
instrument. Suitable for furbidity sensors
Cus 1.
Dimensions:
— without SXP plug:
82 x80 x5 mm (L xWxH)
—~ with SXP plug:
160 % 86 x 55 mm {L. x W x H)
Material: plastic
Ingrass protection: P 65
{order no. 50001054)

L]

Spray head CUR 4-A

Used in conjunction with immersicon
assemblies in open channeis or tanks.
Maunted on sensor CUS 1 or CUS 4.
Equipped with a speacial spray nozzle for
optimal sensor

window cleaning. includes ail instaliation
materials, including those reguired for
retrofitting.

Additiorally required: & %% “.hose.
Material: PVC

e Cable OMK
Special cable to extend the connecting line
between the turbidity sensor and the
turbidity measuring transmitter;
low-noise coaxial cable with 7 auxillary
cores (0.38 mm? jper core) and outer
screen, cable sheath made of smooth PUR;
cable diameter: approx. 8.6 mm
(order no. 50004124)

» Receptacle SXK
Moisture-proof 7-pin measuring cable
socket suitable for connection of SXP plug.
Required for cable exiensions.
(order no. 50001338)

e Calibration vessel for sensor CUS 1
Calibration essel with meachanism for
locating and fixing sensors CUS 1 and
CuUs 1-W.

Material: PVC, black
(order no. 50057944)

e Dry substance for preparation of test
solutions for sensors CUS 1 and CUS 4:
~ CUY 21-A

for fow turbidity, approx. 40 NTU
- CUY 21-B
for high turbidity, approx. 800 NTU

Supplementary documentation

O Instailation and operating instructions
Mycom interfaces
BA 078C/C7/e

L1 instailation and operating instructions
Turbidity sensor CUS 1, CUS 4
BA 117C/07/e

[0 Installation and operating instructions
Turbidty sensor CUS 3, CUS 3-W
BA 116C/07/e

[ Technicat Information
Universal suspension assembly holder
CYH 101
TI092CHT /e

3 Technical Information
Universal suspension assembly holder
CUA 120/ 250
T10968C/07 /e

BEFUM151.CHP
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11. Index

A

Accesscode. .. ... ... ... 12
ACCESSOMBS ... 81
Accessories for installation. .. .......... .. 8
Addresses. . ... ... 66
Alarm. .o 70
Alarmassignment. . ... ... oL 64
Alarmcontact ... .. ... . ... L 70
Alarmdelay....................... 64, 70
Alarmthreshold. . .......... ... .. ... 64, 70
Application . ... ... L 2
Areas of applicatiors ............. ... 2-3
Assemblyholder. .. .. .. ... .. .. .. 4, 81
Autoreset............. ... ... .. .. 66
AdtomaticHOLD. ... ... ... ... 64
B

Baudrate ... ... ... ... ... ... ... .. €5
Baudraleselsction................. ... 65
C -

Cable OMK .. ... ... ... ... .. .. .. .. 81
Calibration samples, preparation. .. ... . .. 80
Caliprationtype selection. . ............. 58
Caliprationvalues . ................ 58 - 58
Caliprationvessel . . ............ .. .. 48, 81
Calipration, CUD 3 ........ ... ... ... 34
Calipration, CUS1 . ... ... . ... .. 22
Calipration, CUS 4 ................. ... 48
Cleaning . ... ... i 79
Cleaning function .. ................... 71
Cleaning function for senser. . ... ... .. 62
Cleaning intervat control. ... ... ... .. .. 71
Cleaningperiod . ....... ... .. ....... 62
Cleaningtype . ... g2
Code....... .. ... .. .. . . ... ... 14
Column, selection in matrix fieid. . ...... .. 13
Configuration ............ ... .. ... ... €6
Comnection . ........... ... .. ... 10
Connection diagramfor CUD3 .. .. .. 30 - 31
Connection diagram for CUD 3w .. ... ... 32
Connection diagram for CUS 1 .. .. .. 18-19
Connection diagram for CUS 1-W ... ... .. 20
Connection diagramfor CUS 4 .. .. .. 42 - 43
Connection diagram for CUS 4-W .. .. .. .. 44
Conversionfactor . .................... 63
Default settings, restoring. .............. 67
Defaulls. .. ... oo 67
Delay. ... .. 61
Deviceaddresses. .............,.......66
Diagnogticcode . ... ... .., 66
Dimensions. .. ........ ... .. .......... 5
Direct matrix field sefection ............. 15
Display . ... . . 13
Display and operating elements. . ... ... .. 12
Displaydelay ........................82
Disturbances. . . ........ ... ... .. 74 - 75
Documentation . ............. ... .. ... 81
Dropoutdelay . . ....... ... ... ...... 61, 68
Drysubstance. ... ... ... ... .. ... ... 81

E

Earthing ... .. ... . 9
Electricalconnection ........... ... .. .. 9
Flectricaldata . ....... .. ... ...... ..., 77
Electromagnetic compatibility . .. ....... .. 9
Errorclasses .. ... . . . 74
Errordisplay. .. ... 74
Errorindication. ....................., T4
Errordist ... . 75
F

Factory calibration data, CUD3 . ........ 35
Factory calibration data, CUS 1., ... .. ... 23

Factory calibration data, CUS4. ... ..., 47
Factoryseftings ... ................... 67
Flatpacking . ............. ... ... .. 6, 81
Formazing. . ... ... .. ... . .. .. ... ... 80
Frontview. .. .. ... ... . .. .. ... .. ..... 12
Functionkeys................. ... ..., 12
G

General. . ... .. ... 2
H

HOLD .. 54, 64
Hysteresis. .............. 17, 29, 41,61, 68
i

Indication .. ....... .. ... .. . ... ...... 12
Initialstate ............. .. .. .. ... ... 14
Ingtallation ........... ... ... . ... 5
Instrument configuration display . ... ..... 66
Intervalcontrol . ......... ... o 71

J
Jump back to field VO / HO

{(measurement) ................. 14-15
Junctionbox VG ... ... .. . 8, 81
L
Level O {indication}. .. ........ 12, 17, 29, 41
Level 1 {operation). ... ....... 12,17, 29, 41
Level 2 {start-up) ......... ... 12,17, 29, 41
Limitcontacter ............. ... ....... 68
Lockinglevelstand 2. . ... .. .. ... .. 15
l.ow turbidity measurement ... ... ... .. ... 4
M
Mainsfailure. .. ... ... .. .. . 11
Maintenance work with instrument

gnargised . ... ... 2
MANUAL/AUTO . ... .o oL 60
Manual cleaningcontrol. .. .......... ... 72
Manual contact acknowledgment OFF / ON 60
Manufacturer's certificate . ... ..., g
Matrixfields .......... ... ... . ... ... 12
Matrix user interface ... ... . 13
Measured value display. . ......... .. ... 12
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Index

Measured valuefilter . . ... ........ ., 56
Measurement. . ........ ... ... ..., 54
Measuring range selection .. ... .. .. 57
Measuring system . ... ... L 4
MIN/MAX ... o 61,68
Mounting accessories . ... ... ... ... 8
Mountingbrackeis . . ........ ... .. ... 6
N

Nameplate .. ... ... ... ... .. ... .. 2
Numberofautoresels. ... ... .. .. .., 66
O

Offsetentry. . ............... ... 26, 39, 53
Cperating functions .. .............. ... 54
Operating matrix for CUD 3. . ....... . ... 28
Operating matrixforCUS 1. . ..., . ... 16
Cperating matrixforCUS4 .. .. ... ... ... 40
Operation .. ........... ... ... ..... 12
Ordercode. . ... ... .. . L 3
P

Panelmounting ........... ... ... .. ... 6
Parity . ... . . 65
Physicaldata . ...... .. ... ... .. ... ... 78
Pickupdelay ..................... 61, 68
Postmounting ............. ... ... .. 7
Postmounting kit . .................... 81
Powerfailure .. ....... ... ......... 11,15
Power-up . ... .. ... ... .. ... ... ... 1
Preparation ofsamples . ............... 8C
Preparation of sampies for calibration. . . .. 56
R

Rangedisplay . ...................... &8
RateofriseinmAfs ... ... ... ... .... 54
Receptacle SXK. .. .......... .. ... .. .. 81
Row, selection in matrixfleld. . .. ..... ... 13
S

Safetyrotes........... .. o 9
Screen .. ... 8
Sensorcleaning. . ... . . . 71
Sensor connecting cable. . ... ... 10
Sensor factory settings ... ... L 67
Sensorvarlant . ... ..o o o 65
Sensorvariant selection. .. .. ... ... ... 65
Simulation. . ... ....... ... ... ... ... 67
Slope ... 63
Software version. .. ................... 66
Solling detection . ............. ..., ... 62
Solids content measurement. . ..., ... .. 4
Sprayhead. .. ... ... . ... ........ 81
Standard solution. ... . L. 80
Standard sugpension. .. ... L. 80

Startup .. 11-12
Start-upwithCUD 3 .............. .. .. 33
Start-upwithCUS 1. ... ... .. .. .. 21
Start-upwithCUS 4. ... .......... ... .. 45
Status diagram for automatic operation . .. 89
Stgady /flgeting contact . ... ... ..., ... 64
Supplementary documentation. ... ... ... 81
Switching contacts . .............. .. .. €89
Systemerrors .. ... L 74-75
T

Tableofcontents. .............. ... .... 1
Technicaldata. ............... .. ..... 77
Temperature ........................ 56
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Representations in Europe

Auvstria

B Endress+Hauser Ges.m.b.H.
Postfach 173, 1235 Wien

Tel {02 22) 8 80 58 - 0, Telex 114 032
Fax {02 22) B 80 56 35

France

B Endress+Hauser

3, Rue du Bhin, BP 150

68331 Huningue {Cedex}

Tel (89) 69 67 68, Telex 8 81 511 nivo slo, Fax (80} 69 48 62

Poland

CONTROLA Sp.z 0.0,

Ul Rydygiera 8 , 00-967 Warszawa

Tel. (02} 6337403 , Fax (G2} 63376 59

Belgium / Luxembourg

B Endress+Hauser 8.A/NV,

Rue Carli Straat 13, 1140 Bruxelles/Brusss!
Tel. (02) 2 16 73 00, Telex 2 4 564

Fax (02) 2 16 54 53

Bulparia

INTERTECH, Dipl.-Ing. Metodi Stamenoy
Peter Mussevic 8 , BG-4000 Pazardijik
Tel. (034} 5 10 74, Fax. (0 34) 2 45 48

Creatla

Endress+Hauser

Fabrkoviceva 7, 41000 Zagreb / KROATIEN
Fel. (041) 4158 12, Fax (D41} 44 78 58

Slovak Republic

Endress+Hauser GmbH+Co,, Pracoviste Cstrava
Varenska 51, GS-702 00 Ostrava

Tel {0 69) 6611948, Fax (0 69) 6 61 28 69

Denmark

B Endress-+Hauser ApS
Poppelgérdve] 10-12, 2860 Soborg
Tel. (31} 67 8% 22, Fax (31) 67 30 45

Eire

FLOMEACO Ce. Lid.

Main Street, Clane Co., Kildare

Tel. (0 45) 86 81 82, Fax (0 45) 86 88 15

Finland

B Endress+Hauser Oy

Milkellankallic 3, 02770 Espoo

Tel. (35 80) 8 58 61 55, Fax (35 80} 8 50 60 55

Overseas Representations

Germany

® Endress+Hauser MeBtechnik GimbH+Co.

P.0. Box 2222, 78574 Weil am Rheln

Tel. (07621)975-01 ,Fax {07621)875-555

International sales:

B Endress+Hauser GmbH+Co. - Instruments International -
P.Q. Box 2222, 79574 Wei arn Rhein

Tal. (076 21)9 75 - 02, Telex 7 73 826, Fax {0 76 21) 9 75 3 45

Great Britain

B Endress+Hauser Lid.

Floats Road, Manchester M 23 ONF

Tal. (0% 61} 285 50 00, Fax (01 61) 90818 41

Greece

1 & G BUILDING SERVICES AUTOMATION S.A.
132 Syngrou Avenus, Athens 17 672

Tel. (01) 824 1500 , Fax {01) 92217 14

Hungary
MILE, Lonyay u. 15, M-1083 Budapest
Tel. (01) 217 -02 85, Fax {01} 217+ 44 23

ltaly

B Endress+Mauser SpA

Via Grandi 2/a, 20063 Cernusco SN, (Mi)

Tel. (02) 82 10 84 21, Telex 3 22 189 nivo |, Fax {02) 82 1071 53

Netherlands
B Endress+Hauser B.V., Postbus 5102, 1410 AC Naarden
Tel {02159) 58811, Fax (02159)58825

Norway

B Endress+iauser NS

Doeslasietta 4, Postboks 62, 3408 Tranby

Tel. {032) 8510 85, Telex 19 435, Fax (0 32) 85 11 12

Portugal

TECNISIS Tee.Sist.indusfrais, L.da,

Rua Manuel Teixeira Gomas, 17r/cB
Appartado 512, Carnaxide, 2785 Linda a Velha
Tel. (1)4 17 26 37, Fax (114185278

Slovenia

Endress+Hauser D.0.O

Gerbiceva 10%, 51-61111 Ljubljana / SLOVENIA
Tel. (061) 12351 01, Fax. (0 61) 12314 80

Spain

B £ndress+Hauser, S.A.

Canstitucion, 3, Blogue A., 08960 Sant Just Desvern
Tel.{3}4 734544 , Fax (3) 4 73 38 39

Sweaden

B Endress+Hauser AB

Bergkéllavagen 24 A, Box 7008, 19107 Sollentuna

Tel. {08)6 2616 00, Telex 1 1 608, Fax (08) 6 26 94 77

Switzerland

B Endress+Hauser AG

Sternenholstrasse 21, 4153 Relnach / BL 1
Tel. (061) 7 1562 22, Fax (061) 7 11 16 50

Turkey .

INTEK ENDUSTRIEL Oleli va Kontrot Sistemlari

Vidiz Posta Cad. AS Sitesi, B/1 Gayrettepe, Istanbul 80680
Tel (1) 276513 85/6, Fax (1) 266 27 75

Argentina

SERVOTRON 8.A.

Av. Balgrano 788, 5 Piso, 1082 Buenos Aires

Tel. {1} 331 01 68/76 86/48 84, Telex 2 3 378 servo ar,
Fax {1} 334 01 04

Japan

B Sakura Endrass Co., Lid,

3-4-22, Naka-Magchi, Musashino-Shi, Tekyo 180

Tek, (04 22y 54 06 11, Telex 028-2 2615, Fax {04 22) 55 0275

Singapore

B Endress+Hauser (S.E.A)} Pte., Lid.

215 Upper Bukit Timah Rd.

3rd Storey, Courtaulds House, Singapore 2158

Teol. (0 65) 4 68 8222, Talex 3 6229, Fax (0 65) 4 66 68 48

Australia

GEC ALSTHOM INDUSTRIAL PRODUCTS

25 Princes Read, Regents Park, N.S.W, 2143 Sydney
Tel (2) 84507 77, Telex 20 720, Fax (2) 74370 35

Brazil

SERVOTEC

Av. Dr. Lino Ds Moraes Leme, 997/998
CEP.: 04360 J.[. Aeroporio, Sao Paulo

Tel. (0 11) 5 36 34 55 , Telex 5 7 411 svik-br
Fax {0 1) 536 34 57

Canada

B Endress+Hauser Lid.

1440 Graharns Lane, Unif No. 1

Burkinglon, Ontario L7S 1W3

Tel. (4 08) 6 8192 92, Fax (805) 6 81 9444

B Endress+Hauser Lige.

8800 Cote de Liésse No. 301

Ville St, Laurent, Quebec H4T 2A7

Tel. (5 14) 7 33 02 54, Fax (5 14} 7 33 2924

Chile

DIN INSTRUMENTOS LTDA., Av. Holanda 2023, Santiage
Tel. (2} 205 01 Q0 , Telox 2 40 845 nudy ¢l

Fax (2) 22581 39

China

Befjing E+H Equipment, Technical service station

No. A2 Taiping street, Xuan Wu district

P.0. Box 100 080, Bsijing

Tel. {1} 301 4866, Telex 2 22233, Fax (1) 301 0347

Hongkong

M Endress+Hauser (H.K) Lid,

2302 Maiaysia Building, 50 Gloucester Road, Wanchai
Tel. (2) 528 31 20, Fax (2) 6 65 41 71

India

B Endress+Hausar INDIA BRANCH OFFICE

301 Sai Nara, 21, North Avenue Linking - Road Junction
Santacruz {West), Bombay 400 054

Tel (22) 604 5578 , Fax (22) 604 02 11

Korea

B HAN-ILLEVEL CO. LTI, 255-2, Nai Dong
Bucheon City, Kyung Gi-Do, Seoul

Tel. (032)6723131/8723132/6 7231 33
Telex 2 7 137 hitrol k , Fax (0 32) 6 720080/ 1

Seuth Africa

B Endress-+Hauser Pty. Lid.

5 Commerce Crescent West, Eastgate Exl. 13

P.0O. Box 783 996, Sandton 2145

Tel. (011)444 1386, Telex4 31 119sa, Fax (0 1134 441877

Malaysia

B Endress+Hauser (M) Sdn. Bhd.

No. 37 Jalan PJS 11/2, Bubang indah
48000 Petaling Jaya, Selangor Daryl Ehsan
Tet (03} 7 33 48 48, Fax (02} 7 3388 00

Sultanate of Oman

MUSTAFA & JAWAD, TRADING GO., LLC.
Capital Steres Building, 3st, ¥

Muttrah High str.Way Ne. 2830, Ruwi

Tel. 70 99 55, Telex 3 731 mujatra on

Fax. 58 40 05

Mexico

Magquinaria y Accesorios, S.A. de C.V.
Gincinnati 81, 4-0 Piso, 03720 Mexico, D. F.
Tel. (5) 5638188, Fax {5) 6 11 G0 03

Taiwan

Kingjarl Carporation

§ F-2 No. 307, Tung Hwa N. Road, Taipei R.O.C.
Tal (2} 7429889, Fax (2) 713 41 90

Marocco

OUSSAMA S.A

Angle Bd. Emile Zola et rue Rethel / B.P. 2007, Casablanca
Tel (2)24 1338, Fax {2) 40 26 57

Thailand
B Endress+Hauser Ltd.

Wangdek Building 1G/D Floor, 18/1-2 Vipavadi-Rangsit Road
tardyao, Chatuchak, Bangkok 10800

Tel. {66)2-27 2367 45,(66)2-2 723873 -5,

Fax {66)2-2 72 36 73

New Zealand

ELECTRIC MEASUREMENT + CONTRCL LTD.

171175, Target Road, Glenfisid, P.0. Box 31-145, Auckland 9
Tel (9) 4440225, Fax (9)4 44 11 45

Pakistan

ABGURT (PVT .} LTD.

411-412, dth floor, Luxmi Bldg., M.A. Jinnah Rd,

Clty P.O. Box 13408, Karachi - 7400

Tel. (21) 2 43 65 79/ 2 4387 89, Telex 2 1 068 hwp pk
Fax (21) 2 41 85 47

Philippines

Brenton Industries Inc.

2nd Floor JM 8ldg., South Super Mighway Cor
Rockefeller St., Makati, Metro Manila

Tel. (2) 88 86 46, Telex 2 2 463 , Fax. (2) 817 57 38

Indonesia

PT Grama Bazita, 3rd Floor Mulitka Building

JL Mampang Prapatan Raya 71-73, Jakarta $2780
Tel. (21} 7 97 5083, Fax (21} 797 50 88

Saudi Arabia

INTRAH INTERNATIONAL Trading Heuse
P.Q. Box 326, Dammam 3141 1/K.8.A.
Tel. (3) 8 34 78 79, Fax (B) 8 34 48 32

United Arab Emirates

DESCON TRADING EST.

P.0. Box 14675, Dubai

Tel. (4) 35 05 22, Fax. (4) 3596 17

Uruguay

CEMI LTOA.

San Jose 1178, Of. 302

P.0. Box 6330, Montevideo 14100
Tel. (2) 92 67 54, Telex 901 phoathuy
Fax (2) 92 B9 63

USA

B Endress+Hauser Inc.

2350 Endress Place, P.C. Box 246

Gresnwocd, Indiana 46 142

Tel. (317}535-71 38, Talex 27 - 2 195 {lovel grwd)
Fax (317} 535-7223

Environrmantally friendly
Bleachod withalr ebloting

Venezuela

H.Z. INSTRUMENTOS, C.A.

Edit la Piramide, Local 20-A

Lith. Prado Humbofi, P.O. Box 61.429, Caracas 1060-A
Tel. (2) 97988 13, Telex 2 8 583, Fax (2)9 7296 08
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