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1 Introducti on

1.1. Level -Sonic BVAO

The KRH\E S A Level -Sonic BMO/BMIOE is a mul tipurpose liquid | evel neasurenent and flow control instrunent.
The KROHNE S A Level -Sonic BMOL/ BMOLE i s al so avai l abl e for powder and granul ate | evel .

It consists of two nain el enents, a nicroprocessor based transcei ver and a hi gh-effi ci ency transducer.
Utrasonic puses are transmtted by the transducer to the surface of the nateria to be nonitored and, wthin mllisec-

onds, are reflected back to the transducer. The tine period between transmission and reception of the pulses is
directly proportiona to the d stance between the transducer and the nateria .

The Level -Sonic BMPO nicroprocessor conputes this tine period continuously for all echoes recei ved and anal yses
wichis the corect reflection fromthe surface being nonitored. It uses this data as the basis far gving cotrd outputs
and displays, in usedd e engineering units.
Level -Sonic BV is capable of the fdlowng functions :

9 Level Measurenent
Vol ume Measur errent

DO st ance Measur enent

Punp Control

o Q9 O U

Dfferential Level Measurenent

j  Qpen Channel H ow Measur enent

WARNI NG

DO NOT OPEN THE ELECTRI CAL COVER WHEN THE PONER IS ON TO
THE SUPPLY OR RELAY TERM NALS.

NOE : There is no need to renove the upper cover. If you need to access to the R232 or R385 terminal for the
BVBOL then you have to open it.

IN TH'S EVENTUALLI TY, PLEASE REMOVE | T GENTLY, A FLAT CABLE IS ATTACHED TO THE COVER TAKE
CARE NOTI' TO DESTROY I T.




12 Intid start up Level -Sonic

The Level -Sonic BMBO systemrequi res programming by
the operator to obtain the required neasurenents and
cotrd. To becone famliar wth the use of the system it
is suggested that the followng Quick START GuiDE is
used before the instrunent is installed

Qick Sart Qiide :

1. Gnnect power and transducer cables as defined on

the instrunent.

ac Power Supply Transducer
[1][2][3] Terrd Ns [ 9] [ D] [2A]
E N L

dc Power Supply

[Z7] B
Bak Bwe Srem e -\ve

2 The imstrunent is supplied factory set onintid pover
up to work in distance neasurenent up to 10 netres
fromthe transducer on the Level -Sonic BVO/E and 15
netres on the Level - Sonic BVAOL/ LE

3. Hld the transducer approxinately 1.5 netres froma
flat surface and swtch on

Ater a short period, the display wll showthe d stance
(e.g. 1.50) between the transducer and the surface.

If the transducer is now noved slody towards the sur -
face, the reading shou d decrease. This shows that the
unit is correctly wred and is operating as expected in
response to the reduction in distance.

If the reading increases as the transducer is noved
tonards the suface, it indcates that the unit has been
previously progranmed to read | evel not di stance.

1.2.1 Hwto viewparaneters

The operational programfor Level-Sonic B0 is con-
tained wthin the paraneters listed on Page 17 . Each
parangter instructs the uit to carry ot a specific func-
tion. To look a the conplete list of paraneters, please
refer to chapter 3 bt as anintitia guide proceed as fd -
o :

Ress 'MIE, the display wll show’PRIZ. (there
nay be adday of upto 6 seconds if the instrunent is
busy). PRess 'l immediately to ootain a dsplay of
Pr.01 or the previous paraneter nunber used.

It is nowpossible to key in any parangter nunbber, via
the keypad. To display its value press 'O . To
return to the paraneter nuniber press 'DF° again.

To view a sequence of parangter nunters, enter the
first one that is of interest and then press ' s’ to
increase the parangter nuniber or ' t' to decrease the
par anet er nunier .

Snlarly, if aparaneter vdue is dispayed then press-
ig’s"a’'t key wil nonentarily flash the next para-
neter nunber and then display that parangter val ue.

If a key is not pressed for a period of 30 seconds
the unit wll autonatically return to the run node.

Press '"MIE to return Level -Sonic B0 to the
"RIN node.

1.2.2. Hbwto change paraneters

Press ‘MXDE todspay ‘prof.
Wilst "prog is displayed press ‘1
ad the dspay wil showeither R.01
o previous A, nuner. If not B, O1
then press ‘1 to obtain display of

R.0L

Press ‘D8P todspaythevdue of A.0OL

Press ' ENI' and the display wll show ‘' GaIE
requesting that a security code is
entered

Press ‘9753  to enter the factory set security code
(see page 16 to change code)

Press ‘ BN and the dsplay will bink and show

gther the defaut vdue of R.OLwichis 2 o any aher
val ue previously progranmed intoit.

The unit is nowready to be programed.

Note : Wenever ‘QQIE' is dspayed re-enter the secu-
rity code

The display should now beshowng the val ue entered in
‘R.0L vhichis 2

To change the value of this or any other paraneter press
the new nuniber required and ‘BENT'. For our exanple
press 1 and ‘ BENI' and the value of Ar.0L wll change to 1
vhich neans it is inlevel node i.e. neasuring liquid
hei ght above datum

Then using the ‘ s* key nove to the other parangters that
regui re changi ng.

To change the value of any other paraneter either use
the’ s’ key to nove to higher B nunbers, or press '8P
and then enter the B nunber required and press ' &P
agpintodspayitsvdue




I
0.5 (Pr.5)
1.5 117071777177 Relay 1 Reset
(Pr.3) $
1.0 (Pr.4) K 0.7 (Pr.9)
l 0.5 g%.m) ’ $)
Y

1.2.3. Programm ng exanpl e

The fol l owing exanpl e shows how Level - Sonic BVO
should be programmed for a sinple level application
includ ng settingahighdam

Havi ng changed the value in F.0L to =1 (l evel
Press

‘st D spl ay R.02=2 (uitsinnaters)
‘st Change R.03=15 (enpty di stance)
‘st Change F.04=10 (operational span)
‘st Change AF. 06=05 (banking d stance)
‘st D spl ay R.06=1 (rate of change of
leve innetres)

Press .08 Change Pr.08 =1 (relay 1 designated
nornal |y energi sed)
(rday 1st)

(rday 1re-sd)
toreturn to nornal runni ng

(St
(St

Change FR.09=07
Change F.10=05
MODE

For aful description of paraneter options, plesse refer to
chapter 3.

Note : The display does not showthe decinal point until
the first decinal figreis keyedin

1. 3. Program checki ng

To check that the previous program functions properly,

hol d the transducer approxi nately 1.5 mabove a surface
and press ‘MEE to return to the run condition.

The display wll read approxi nately zero.

If it dgdas LCST it is because the transducer is nore
than the 1.5 netre (distance to furthest pant) fromyow
target. @ closer and wvait for LGBT to change to 0.000
adthenalevd.

By slowy noving the transducer towards the surface, the
dspay wll increasse simlating a rising level. Viden the
display exceeds 0.7 the relay wll swtch, as indcated by
the ligt onrday 1, ad if the transducer is then raseq,
the dspay wll decrease ad the relay wil reset bel ow
(015

1.3.1. Rogramcorrection or
resetting factory default s

If a any tine you feel that a mistake has been nade, the
folowng routine clears the programback to the known
starting position of the factory set val ues shown on
page 26. It is aso advisable to return to the factory
default val ues before building a programfor a new appli -
cation. Thisis achieved as fdlovs :

Press

‘MODE' todsplay FR3G.

1 inmedi ately to display a i nunier

‘99° todspday R. 9.

DSP to show ——

‘CE todear the dspay.

‘ENT’ to display GIE requesting the security
code.

‘9753

‘ENT’ the display will now show ‘t.rES
fodloed by 'PrES adfimdly ‘—.

‘DSP to display ‘Pr.99° and now the new

programcan be entered.

The above is a brief introducti on

Nota : To understand programming conpl etely it is necessary to read the detail ed section describing P ogranming,
Section 3, dong wth the paraneter descriptions, Section 4, and the exanpl es, Section 5, before conti nui ng.




2 ldlaim

The instalation of the Level-Sonic BMO unit is straght
forverd, providng the guiddines in this chepter are fd -
| oned.

2.1. nverter

The BMO/ Lunit (Fg 1) nust be nounted on a flat sur -
face secured by the 3 nounti ng hal es.

For the B0 HLE see panel cut out figure 5.

Wen nounting the unit avoid vibration or cl ose proxi nity
to high votage cabl es, cotactors and drive contrds. The
unit shoddnat be noutedindrect sunigt o ina con-
fined space where tenperatures nay exceed the nornal
vorking tenperature. If the unit is nounted outside it

2.1.1 BWO / L Wil | nounted convert er

nust be protected fromsevere weat her conditions.
Note : Hectrical Qonnection

Qnverter instrunent has 2 covers, the bottomone wth 2
screvs is protecting termnals. See Hg 6 for the wring
diagram Repl ace cover after conpl etion of wring.

Nte: SHect the correct working votages for AC

O converter instrunent the voltage selector swtchis on
the left hand side of the bottomR®B

Note: If DCpover supply is required, instrunents will be
nar ked accordi ngly.

Fgl
206 (8.11") 123 (4.84%)
| 3holesdiag o35 |
y —7 = Al
(7 2 4
KROHNE ! LevelSonic
| BM90
renrs @ ! @ ReLAY
| @ RELAY ¢
—~ RELAY2 @ i @ reuavs _
s mm%mm N
2 [JLICI[E] 8
®
01>
DEEE
@ {
.I
|
® e
|
l
e GO Ty GO mmns
\ —— e e e A ——
5 1 'ﬁ — | | u‘
A 160 (6.29") REPEL 5* PG 16

s

NOE : There is no need to renove the upper cover. If
you need to access to the R232 or RHA85 terminal for
the BMIOE then you have to openit.

IN TH S EVENTUALLI TY, PLEASE REMOVE | T GEN-
TLY, A FLAT CABLE | S ATTACHED TO THE COVER
TAKE CARE NOT' TO DESTROY I T.
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212 Transducer Wring for BVM@O/ L
The val | nount instrunent has two-part screwterninal s.

It can be povered fromeither an ACor DOC supply.

Foue 2

1 2 3 19 20 21 22 23 24 25 26

E N L -

= L2 11 4 5 6 7 8 9 10 11 12 13 14 1516 17 18 27 28

AC POWER T
Isolated

110/230 VAC Anal DC Power

+10%/-10% Ou? Z% 3&/6-30VDC

50160 HZ P

12vA LAY 1 RELAY 2 RELAY 5

AC power supply - connected:

Earth totermmd 1
Neutrd totermmd 2
Live totermnd 3

The instrunent wll autonatically accept either 110V or
230V AC -10% 50H or 60Hz, 12VA Atine |lag fuse
TI60mMA i s fitted

DC power supply - connected :
Fositive +ve

Negat i ve -ve

The instrunent wll accept 24V DC+ 25% - 10%
Atine | ag fuse T315m\is fitted

totermna 27
totermna 28

9w

5 SPDT Relays - rated 8A(250V AJ 30V DCresistive,
wth god contacts for |ower pover swtching, are connect -
edtotermnals 4t0 18 for activating exerna darns,
contactors, punps etc..

Transducer RZV15 - is comnected

H ack totermna 19
B ue totermna 20
Screen totermna 21

Tenper at ure conpensat ed transducer RZT15 -
i s connect ed:

(Screen toternmnd 19
Mist enable R.37 (B ue totermmd 20

(Back totermnd 2
I sol ated Anal ogue - is comected :

Screen totermnd 24

Rosi tive +ve totermna 25

Negative -ve  totermnd 26.

Separ at e Tenper at ure Conpensation - when conpen-
sationis provided by a separate tenperature sensor, the
sensor shoul d be connected wth a shiel ded twsted pair
and connect ed: -

(Screen totermma 21
Mist enable A.37 (Core* totermma 22
(Qre* to termma 23

* The pdarity of the cares is uninportant, but it isinpor-
tant that the screenis comnected only a the i nstrunent
end and not at the tenperature sensor end.

S mul taneous AC & DC powering can be done through an external relay which switch on the other power when the
nainoneis off. Therelay contact wll be rel eased vhen nain poner is off. Ask for schene if necessary.




213 Transducer Gable Extensions for BWMO / L

Transducer cabl es nay be extended using juncti on boxes as shown belowin Fgure 3:

R19UqIL] [ L9U2GICEL

JLIu2qriceL 1L9u2cel A6l

1rucoy
BI9CK

E— 2CL66U - 16L1UTD
el eel @O @ —  geesvn

0 00—

COL6 - [ 61U 3

1ewbeLygnie cowbenzsiion | Lyueqncer

lksueqgncel JL9U2C6IAGL
qnucL1 oy
BIYCK CoL6 - 16LWSS

D D gecuseu- 16LW T3
2clLesy 2CL66U- 161 W To
— D D KQesvn

B ne L6 - 16LW S0

— O O

Houre 4 Transducer Wring for Dfferentia Nbde

Upbstream Transducer Transceiver
Junction
Black
> @ @ — Screen - Term 19
Screen RG62AU
Rlie O @ | Core- Term 18
Downstream Transducer Transceiver
Junction
Black
> @ @ —— Screen - Term 21
Screen RG62AU

Blue | O @

Core - Term 16

Extend transducer cable if necessary
with RG62AU as shown.

DOWNSTREAM - BLUE
UPSTREAM - BLUE
UP & DOWNSTREAM BLACK

1 INK

3

L

19 20 21 22 23 24 25 26

5z N

L4 5 6 7 8 9 10 11 12 13 14 15
" AC POWER

110230 VAC l l

+10%/-10%

50/60 HZ 12VA

RELAY 1 RELAY 2 RELAY 3 RELAY 4

F m o=

UP & DOWNSTREAM SHIELD
7 18

16 1 5|8 g 2t
= o
2|23 z 27 28
UF ¢ + -
ISOLATED
TRANS- TEMP ANALOG ~ DC POWER
DUCER SENSOR OUTPUT  21.6-30VDC

9w

RELAY 5




2.1.4. BVOO E LE Panel nounted converter

The panel nount instrunent has two rear screw tern-
nals. There is no seria conmmmucati on connector even on
the BWO LE

150 BEHIND PANEL

2-20 PANEL WIDTH
| -—————

< 1 ] ,

figh 9
‘ 90-91 PANEL CUTOUT
(i - ﬂ
KROHNE
3
1
4
2
5
Level-Sonic
HLTO LO.TO HEAD FLOW
1 2 3 4
R1HR R2HR R3HR R4HR
5 6 7 8 144
R1.ST R2.ST R3.ST R4.ST
9 0 -
R5.HR GAIN
CE # MODE [TEST
R5.ST TEMP DIST rp
A v DSP ENT
¥

215 Transducer wring for BMOE / LE

fig6

OoNnlbnl

SH Erb S




216 Transducer Hectrical Onnections
For BMO E/LE - FHgure 7 bel ow

The panel
nal s.

nount instrunent has two-part screw ternm -
It can be powered fromeither an ACor DCsupply.

AC power supply - comnected: Eaxrth totermmd 1
Nurd totermnd 2
Live totermrd 3

The instrunent wll autonatically accept either 110V or
230V AC -10% 50Hz or 60Hz, 12VA Atine lag fuse
TI60MA\ i s fitted.

DC power supply - comected :
Rositive +ve  toterminal 10
Negative -ve  totermnd Ov
The instrunent wll accept 24V DC+ 25% - 10%
Atine lag fuse T315mMA i s fitted

ow

5 SPDT Relays - rated 8A 250V AJ 30V DOC resistive,
wth god contacts for |ower pover swtching, are connect -
ed to termnas 11 to 25 for activating external a arns,
contactors, punms etc..

Tr ansducers:
The Level - Soni c B0 uses R2VI5 seri es transducer.
The Level - Soni ¢ BMBOL uses RXV15 seri es transducer.

Transducer RZV15 and RXV15 - are connected:

B ack totermrd 4
B ue totermrd 5
Screen totermrd 6

Tenper at ure conpensated transducer RZT15 and

RXT15 - are comected:
(Screen toternmrd 4
Mist enable R, 37 (Bue totermrd 5
(B ack totermrd 8
| sol ated Anal ogue - is comected :-
Screen totermnd 26
RPositive +ve  totermind 27
Negative -ve  toterminal 28

Separ at e Tenper at ure Conpensation - when conpen-
sation is provided by a separate tenperature sensor, the
sensor shoul d be connected wth a shielded twsted pair
and connect ed:

(Screen totermrd 6
Mist enable .37 (Qrer totermrd 7
(Qrer totermrd 8

* The pdaity of the cores is uninportat, but it is inpor-
tant that the screen is comected oy a the instrunent
end and not at the tenperature sensor end.

217 Transducer Cabl e Extensions for B0 E/ LE

Transducer cabl es nay be extended using junction boxes as shown in Fgure 7 bel ow

fig7 Standard Transducer Temperature Compensation Transducer
Transducer Transceiver Transducer Transceiver
Junction Junction
Black —
\/ @ @ Screen - Term 4 Black @ @ Core -Term.8
Screen RG62AU
< Screen - Term.4
Nereen
Blue @ @ Core - Term 5 @ @ Screen - Term.4
RG62AU
Blue @ @ Core -Term.5

Transducer wiring for Dfferential Mde - fig 8

Upstream Transducer Transceiver

Junction
Black —
> @ @ — Screen - Term 4
Screen RG62AU
Blue @ @ — Core - Term 25 B(tend_ transducer
u cable if necessary

w th RFB2AU as

Downstream Transducer Transceiver shown
. Junction
Black ——
> O O Screen - Term 4 Lk termindl's 5
Screen RG62AU and 24 toget her
Blue O O Core - Term 23

W & Downstream S eens _El LpstreamBI ue
Li nk
U & Downst ream Bl acks Downst r eam B ue

(Wthout extension cabl €)

10



22 Transducer Munting

The transducer can be supplied as "standard or nounted in a Tefl on faced flange for applications requiring chencal

conpatibility. The figure bel owshows the di nensi ons:

\

10m cable M20x 1.5
S 6.9 dia
Isolation Kit
Fit as shown
_ ; L \
21 ‘
| 50 | 170
‘ ‘ DIA ‘ |
No. & size of bolts
100 95 to suﬁ/ﬂangc selected
T
DIA '\I
By

| X
1 1
72 L e e _- = ==

1 1

DIA | Bolt hole PCD to suit \

: flange selected )

|
Dia to suit flange selected
Standard Flanged

J

M isdaion kit is provided wth each transducer to nin-
inise any ringing transmitted through the nounting struc
tue

The transducer nust be nounted perpendicular to the
nonitored surface and, ideadly, a least 0.5 netres above
it

The transducer has a 10 inclusive conical beamang e
a 3dB and nust be nounted wth a clear unobstructed
sight of the liquid to be neasured over the conpl ete
neasur enent range.

The transducer is provided wth integral cabl e vhich can
be extended up to 300 netres using a suitable junction
box and R362AU cabl e. The tenperature conpensated
transducer requires an additional single core screen
ext ensi on.

The extended cable should then be termnated directly
intotheinstrunen.

Transducer cabl es and tenperature conpensation
cabl es can be run together but shoul d be separated from
pover cables by at least 150nmand preferably installed
intheir om earthed sted conduit.

11



2.2.1. Aternative nounting arrangenent s for transducer

/

EFEXIBTE O EICID
compbniL

‘ | 207 VL QKT L

BEVCKEL

1

e}

NVDEE EMYUCE'

1] =

/\

1I20MV1ION KIL

—y

LJ

| LECKVT EMWICE M LH blEE EVCE

1

-

1 20V ONKI L

2l b N EFVACE

Ob.LllONvr

%ﬂ

T

11

f

LTI
a——

\

/

Do not nount transducers incorporating tenperature
conpensation in direct sunlight.

Do not over-tigtten the bdts on flange construction trans-
ducers.

Hange transducers are not pressure rated and are suit -
able only for atnaspheric pressure.

CENELEC approved transducers nust be nounted and

wred in accordance wth the appropriate National
Sandards concerning installation in hazardous environ-
nent s.

For dfferentia applications nount bath transducers a the
sane hei ght above the zero dat umpoint.

For open channel flow applications the transducer nust
be nounted upstreamof the flune or weir as detailed in
BS3680 (usually 3 or 4 tines naxi numhead).

12
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KEEb LEVM/2DNCEK?2 VD
1ENBEBVLINBE COAbEMRVLI O/
bEOBE2 ONL Ot DI BECL

2N | CHL

X

CVNLION: VAOID LHE EOITOMINC LEVMRDNCEK IM2LVITVLIOM EVAT'L2
I~
DO MOL VI W LHHONGH VAOID BOTTCH EDCEZ
HOTE2 | V1 LHE 1WK | N2LWDbl bE2
bEBbEVDI CNMVE VAOID IMECOM2 OK
Lorron o OLHEE OB2LBNCLI O/

S andpi pe Installations

In nany applications access to a vessel nust be nade
via a standpipe. Hwever, it is necessary to observe
sone basic rules when fitting transducers into stand-

pi pes.

BLANKI NG Paraneter 5 should al ways be set at
least 150 nm|onger than the length of

the standpi pe.

STANDPI PE  shou d be in accordance wth the follo-
wng tad e

DI MENSI ONS:

H ange si ze and nini num Maxi num | engt h

bore of & andpi pe of & andpi pe

3 ( 75rm) 300mMm

4 (100mm 300mMm

6 (150mm 400mMm

8 (200mMm 600mMm

12 (300mMm 600mMm

e.g : Wing a 4" flanged transducer would require the
standpi pe length to be no nore than 300nmand Pr.5 set
at 450 nm m ni num

The inside of the pipe and joint wth vessel top nust
be clean and free of any obstructions, seans or
vel ds.

MO X 1.5

2 (0.86")

LY

155 (6.10")

Isolation kit

—\

L/

PVC

flange

da% (374

13



23 Tenperat ure Sensor

If aseparate tenperature sensor is to be usedit nust be nounted vhere it will nonitor tenperature changes of the air
between the transducer and the liquid Thisis usudly ad acent to the transducer, but shoud not beindrect sunlight

and shoul d be protected fromwnd chill.

M20 x 1.5
\ 15

¢ 21Q
T ettt N . e
5 REF ; ! TERMINALS
(VIEWED ON TOP)

M20x 1.5
-

Qj

85 DIA
72 DIA

20 | 25 50 HOUSING: POLYCARBONATE

PROBE:316 SS
150

TEMPERATURE SENSOR RTS 2

175
LOCK
SCREW 30 + | POLARITY
" ) UNIMPORTANT
52 J
s '
S ———
g I |
—_— 9 diaT
— 3/4" BSPPI
33 HEX
: INTERNAL
EXTERNAL EARTH
EARTH
HOUSING: CAST IRON BLACK EPOXY PAINT
CLASSIFICATION EEx ¢ 11 T6/IP 65
PROBE: 316ST. STEEL TEMPERATURE SENSOR RTS 2B

14



3. Progranm ng

) RN (nornal operating)
b PROG ( progr ammi ng)

Inthe ‘RN node, the instrunent is nonitoring the tar -
get, displaying values and setting outputs as pro-
granmed by the operator.

In the ‘PRIG node, the operator uses the keypad in
conjuction wth the dspay to adust the settings and to
test that the unit is progranmed correctly.

3.1. Keypad definitions

The keypad consists of 20 keys which are used to con-
trod the operation of the converter. These keys a so have
secondary functions indicated above them (See Hgure
5) enabling the operator to view the results being
obtained by the instrunent during its nornal RN cycle

Prinmary Key Functions

0-9 Nunerical Val ues
. Ceci nal  Poi nt
- Negati ve val ue (al so used to sl ow down
si ol ati on)
CE CGear Hitry (also used to leave test func-

tios R. 75 toR.7)

# Returns display to nornal ' RN node
after viewng secondary functions (& so
speeds up sinmul ation Pr.78)

MODE | Aternates between 'RN and ' PRIG
node.

TEST Dsplays gainin’RN node and al | ons
parangter interrogation and sinul ation
hold in’ PR3GG node.

's’ | ncrease paraneter nuner (a so contral
o sindationdrection).

't Decr ease paraneter nunier (al so control
of sinolationdrection)

DSP D spl ay paraneter nunber/val ue al ter -
retdy.

ENT Bter anewvaue or initiate a systemtest

uder R.75to R.78

Active Secondary Key Functions

During nornal RN node it is possible for an operator
to obtain the data defined as secondary function wthout
interrupting nornal operation, by pressing the appropri -
aekey, i.e

Key 7 Rlay 3. Hurs energised.
Key 8 Rlay 4 Hurs energi sed.
CE Rlay 5. Hurs energi sed.
Key 9 Rlay 1. Niner of tines energ sed.
Key 0O Relay 22 Niner of tines energ sed.
. Relay 3. Niner of tines energ sed.
_ Relay 4. Niner of tines energ sed.
's’ Relay 5. Niner of tines energ sed.
Test Dsplays gain
ENT D spl ays nA out put .
DSP D spl ays di stance fromthe transducer face.
D spl ays tenperat ure.
"

Keys 1 - 4| Soowvhightatdiser, lovtataiser, head ad
flowwhen in the GMnode. Head wil |
a vways show | evel .

Key 5 Rlay 1. Hours energi sed.

Key 6 Rlay 2 Hours energi sed.

3.2. Dsplay Descriptions

The fol lowng di spl ay codes are used :

PROG Precedes program node

RUN Precedes run node

Pr. XX Par anet er nunber

COdE Security code request

==== No val ue

FULL Nunerical overflowof display
i.e vduwetolagtodsday

- FWL Negati ve nunerical overflow
Geck taht R.43 is correct

P.rES Resetting to factory paraneters

t.res Resetting tatd i zer

LCst Loss of echo

tEx Systemperforning a requested test

gAl'N @i n val ue bei ng di spl ayed

HEAd Head

FLO H ow

H.tO Tadiser igh4dgts 99 (----)

LQtO Tadiser lovd dgts (----) 99

deG C Tenperature C

ds O stance

An. OP Anal ogue out put
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3.3 Security code

The Level -Sonic B0 programme includes security
code protection. Ay operator can display the vdue of a
parangter, but any attenpt to enter a newvalue or per-
foma test wll resudt in the security code being reguest -
ed

The security code is requested by the pronpt of 'GIE,
if thecodeis mt etered carectly this proqt is reds-
pl ayed.

Qe the code has been input correctly, it wll not be
required again whilst the systemrenains in the ' PR3
node. The factory set value is 9753,

A new "custoner’s" security code, conprising 4 nuneri -
cad dgts, can be entered via R.96, providing the opera-
tor is in programme node. The range of acceptabl e
vaues is 1000 to 999, If aninvalid code is entered, the
instrunent wll default to a code nunier 9753.

The code nuntber is scranbl ed i nmedi atel y on entry.

If you forget your security code ring your supplier for
advi ce quoting the nuner stored in Br.9%..

3.4. Application progranm ng

The programming of Level Sonic BMIO is controlled by
the paraneters sunmari sed and listed later in this chap-
ter. Progranming is easy to foll ow because the parane-
ters available to the programner fall into dstinct groups: -

R. 1-R.6 Basicset wp

R. 8-R.2 Rlays 1to5 designation and settings
R.23- .29 Failsafe operation

F.20- .34 St the anal ogue out put

R.37- .30 Tenperature conpensation

F.40 - R.44 \ol une conversion

A.45- F.50 (pen Channel H ow Metering

R.51- A.57 Seciaised Punp Gontrol

RF.68- .70 Slect echo detection and processi ng
F.71- R.74 Mscel | aneous

F.75- B.78 Test Paraneters

F.%- F.9% Nunber Stores

F.97- .9 Resets

It can be seen fromthe above which distinct groups of
paraneters need to be considered for a particuar appli -
caion. For instance, in an gppication to neasure |eve ,
it nay be necessary to consider only .1 to .29 vhich
aeredativeto besic set-up, relays ad fal sefe.

It is good practice to carry out a progranme reset on a
new application before starting progranmang as this will
return all paraneters to factory defaults and any parane-
ters which are nat required for the new application wil
renain at default, ensuring that the progranme runs cor -
redly.

Default val ues for each paraneter are shown in the para-
neter definition, Section 3, ad in the Praneter Setting
tabl e, Page 43.

3.5. Programm ng

The followng is the progranming sequence to set up a
it for goeration If you have nat dore this before, refer
back to chapter 1 "Initia start up Level -Sonic BVO'".

1 Glcuate the correct val ues

Fomthe infornation contained wthin this nanual
and the know edge of the application, produce on

paper the correct values for the paraneters required
(use page 36 Programmng sheet).
To hel p you with this, see the exanpl es on pages 27
to 2 [gals of dl the poramster options are listed
on pagesl8 to 26.

2 Sequence to enter a new program or nodify
the existing one
Press ‘ MIE . Wen display shows "Prog" press ‘1
and then press ‘C8° followed by ‘BENT'.
Osplay will show GQIE and security code nust be
entered (factory default is 9753 For a new code see
chepter 3.3).
The display wll now showthe value of .01l or the
last . nunber used indicating that the correct secu-
rity code has been entered.

If theunit is being programmed for a newagdicaimit is
reconmended that all paraneters are reset to the factory
progranmed val ues as fol | ows :

1 Dsplay .99

2. Press ‘[P to show'——

3 Ress ‘(E todtanacear dspay

4. Pess ‘ENI" adthe dspay wll show'PrES,

then ‘t.rES and then ‘' —

5. Pess ‘O8° and enter R.01

6. Rress ‘[P todispaythe vdue of R.0OL
If anodficationis being nade to an existing program
then the sequence re-commences here.

The new val ues for any paraneter should be input,
checking that the vaue is stored correctly. The para-
neters can be accessed in series using ‘s' ad ‘t
keys or individudly by entering the required parane-
ter nunier.

Before entering the ‘RN node, the programcan be
checked by pressing .78, then D8P, then ‘BNI.
Level -Sonic BMO w il now sinulate the operating
programprovi ding display, anal ogue output and rel ay
functions-

CAUTI ON

Al Level-Sonic BVBO outputs will work under sinulation,
so ensure that external connections wll not cause dam

age.

Pess ‘(E toleave sinulation.

Press ‘ TEST to freeze and unfreeze simil ation.
Wen the programis conpl ete and does not require
further nodification press ‘MIE toreturntothe
“RIN condition.
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3.5.1. Parameter index Level -Soni ¢ BWO

Basic Set-up Qpen Channel Fl ow
A.1 Adication R.45  H ow Exponent
R.2 Uits .46 Mx. HowRate
R.3 Ewpty D stance R.47 Tine Base for How Rate
R.4 Qperational San .48 Totalise Dsplay Gnversion
R.5 B anki ng O stance .49  Qnrd o Bt. Tadiser
R.6 Rate of change R.50  Penstock Gontrol
Rel ays Pump Control s
R.8 Rlay 1 R.51  Punp Sequence
R.9 Rlay 1 St .52 Duty Sandby
.10 Rlay 1 Reset .53  Punp Exerciser
R.11 Rlay2 R.54  Punp Tol erance
R.12 Rlay 2 St .55  Punp Maintenance
.13 Rlay 2 Reset R.5 Ru-or+Interval
.14 Rlay3 R.57 Run-on-Tine
R.15 Rlay 3 &t
.16 Rlay 3 Reset Echo Detection
.17 Rlay4 .68 Echo Slection Agorithm
.18 Rlay 4 &t .69  Check Search
R.19 Rlay 4 Reset R.70 Eho Wl ocity
.20 Rlay5
.21 Rlay5 &t
R.2 Rlay 5 Reset
Fai | safe M scel | aneous
.23 Flsafe R R.71  Qrrection \a ue
.24 Filsafe R .72  Paraneter Dsplay
.25 Flsafe B .73  Software Revision Nunber
.26 Falsafe R4 .74  Reset Qounter
.27 Flsafe B
.28 Failsafe Anal ogue
.20 Falsafe Tine Delay

Anal ogue Test Paraneters
.30  Anal ogue Qut put R.75 Dgtd Qiput <t
.31  Anal ogue Val ue (ptions R.76  HardwareTest
.32  Anal ogue Datum R.77  Transmitter Test
.33  Anal ogue Span R.78 Smlation
.34  Anal ogue Test

Tenper ature Nunber Store
R.37 Probe Enabl e .95  Seria Nunber Sore
.38 Tenp. Conpensation .96  Security Gde Sore

R.39 Probe Test

Vol une Conver si on Reset
A.40 \Vessel Shape
AP.41 Dnension'H
.42 Dnension 'L
R.43 Dsplay Gnversion
R.44 \olune Linearisation

Relay Hours/ Sarts Totali ser Reset
QM Total i ser Reset
FRul | SystemReset

PEPD
881

NOTE: Al other paraneters are unused and shoul d not be changed.




3.5.2. Paraneter definitions

The paraneters define dl the options that are availabl e to
the operator of a Level-Sonic BWO. It nay be easier to
read these in conjuction wth the application exanpl es on
pages 27 to 32.

Note : (D) factory default entry for that paraneter.

[R. 1 Basic Application (D=2

Ent er
1 Li quid Level Measurenent

2 O stance Measurenent
3 Dfferential Level Masurenent (OLD
4 (pen Channel How Metering (QV)

[F. 2 Glibration/ Dsplay units (D)

Enter one of the folowng codes :

1 Feet

2 Mt res Todsday inpercat o
3 I nches span, set A. 40to 1
4 Centineters

The systemw !l be set to vork in the specified units but
the display can be nade to display a percentage, a con-
verted value or a va une (R. 40).

Note : Any subsequent change of units in .2 (i.e
.2 =1-4 wll reset paraneters .3 to .6 to new
units and all other paraneters wll default to factory
resets.

|R. 3 Enpty Dstance (D=10.00) / BVOL (D-15.00) |

The distance fromthe face of transducer to the furthest
pont anay, usually the bottomof the container or chan-
nd. Hie thedstaxeinthe uits sdectedin .2

NOE - Ve recconend setting the unit to factory defaults
and let it neasure the enpty di stance.

Bnable R. 37 if using tenperature conpensation.

Resd utionis afunction of this paranater.

[R. 4 Qperational Span (D=10.00) / BMIOL (D=15.00) |

The distance between the furthest and nearest points
over whi ch neasurenent is required.

Enter distance in the units selected in Pr.2.
For differential applications, the vaue required is the
naxi numdi fference in the level s to be neasured.

[R. 5 B ocking or blanking distance (D= 0.50) |

The distance in front of the transducer, wthin wich the
liguidshoudnot enter and wthin which no return echoes
w il be processed.

Hter inthe units sdectedin .2 (not %.

PLEASE DO NOT REDUCE THE FACTORY SET
VALUE W THOUT REFERENCE TOKROHNE S.A

IMPORTANT :

[R. 6 Rate of Change (D=1.00) |

This value should be as snall as possible but greater
than the naximumrate of change of level. Do not
change this val ue unl ess you know that the rate of
change is greater than 1.0ninmin or that the system con-
tindly 'tracks alevd lorer thenthe actud levd.

If it is necessary to change the vd ue, eter the newva ue
inunits per mnute selected in .2 The suggested range
of vduesis 0.1to 10 netres/nin or the equiva ent.

[R. 7 Decinal Dsplay (D=2) |

0= No deci nal places al | oved.
1= pto 1 decinal place all oned.
2= p to 2 decinal places a | oned.
3= p to 3 decinal places all oned
Rel ays

The 5 relays can be assigned to various functions
dependi ng on the application, as shown bel ow

Hsteaesis is fuly adustdde so far nast fuxctios it is
necessary to erter bath "set" and "reset” val ues.

The relay state under nornal operating conditions is
Oefined as: -

(e) = nornal ly energised. De-energise when "set" val ue
i s reached.
(d =nornally de-energised. Energi se when "set" val ue
i s reached.

"Fa | saf €' fuxctios ae detailedin R.23 - 27.

The rel ays can be progranmed to give both high and | ow
damo cotrd levds.

eg Hghalarm Set: 20m Low AlarmReset: 0.5m
Reset: 1.8m St: 0.2m

The systemwl| autonatically cofigure itsef as high or
| ow al armdependi ng on vhich of the set and reset entries
has the higher val ue.

Note that on distance neasurenent only (Br.1 = 2), the
highest vadueis futhest fromthe transducer.

Defauts are O for relay designations 8, 11, 14, 17 and 20.
Defauts are 0.00 for relay settings 9 &10, 12 & 13 15 &
16, 18 & 19, and 21 & 22.

The relays are controlled fromparangters 822 as fal -
| ove:

Relay 1| Relay 2| Relay 3|Relay 4|Relay 5
Desi gnat i on R. 8 |F.11 [F.14 [AF.1I7 (A.20
St (l.ed o) |R. R.12 ([R.15 |[R.18 |A.21
Rsg (l.ed of)|R.10 |R.13 [R.16 |RA.19 |R.22
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The gpplication - reay fuction options are shom onthe fdlowng tables : (D=0or 0.00 for dl)

|R. 8 Basic Application - Rllay Function 1- 2 |

Relay 1 F.1=1/R.1=2 F.1=3 F.1=4
Desi gnat i on Level / D stance Dfferentid pen Channel Fl ow
Bt er 0 Of Of Of
1 Level Aarm G Level Aarmon (& |[Level Aarm @
either transducer
2 Level Qntrd (@ |Dffaetid Aam (& |levd Gtrd (]
3 Of Dfferetid CGrtrd (d |HowAarm (8
4 af Downst r eam Level (& |Of
A arm
5 Of Lpstreamlevel Aarm (8 |Of
6 Tenperature Alarm  (© Tenperature Alarm (& |Tenperature Alarm @
7 Loss of Echo (8 Loss of Echo (8 |Loss of Echo (8
8 Rin/ Prog G Rin/ Prog ©® |[Rin/ Pog @

@ nornal |y energi sed
de-energised to alarm

9 nornal |y de-energi sed
eergseto start (notor)

F.9 Rlayl St

| |P. 14 Rlay 3 [Designation

[F. 10 Rlay 1 Reset

|daticd toR. 8
Leve /Dfferertid Enter values in display unit as
sdected R. 2
F. 15 Rday 3 St
H ow Enter vadues in unit selected at
Pr.46 Ideticd toR. 9
Tenper at ure Bter valuesin C
(olyvdidif prace fitted) [F. 16 Rlay 3 Reset
Loss of Echo N> set/Reset entries are required ldeticd toR. 10,
o ru/prog
[F. 11 Rlay 2 [Designation | [f- 17 Rlay 4 Designation
Idticd toR. 8 Idaticd toR. 8
R. 2 Rlay2 St | [r. 18 Rlay4 St
[daticd toR. 9 deticd toR.9
[F. 13 Rlay 2 FReset | [F. 19 Rlay 4 Reset

Idaticd toR. 10

|derticd toR.10
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R. 20 Rlay 5 Designation - Basic Application - Relay Function |

de-energised to alarm

P. 21 Rlay5

[F. 2 Rlay5 Reset

Leve /Dfferentid

A ow

Tenper at ure

Bter values in display unit as

sdected R. 2

Bter vaues in unit selected at

R. 46

Eter

vduesin C

(alyvdidif proe fitted)

Relay 5 F.1=1/R.1=2 F.1=3 F.1=4
Desi gnat i on Level / DO stance Dfferentid pen Channel Fl ow

Ent er 0 Of N/ A Oof
1 Level Aarm (9 N/ A Level Aarm (9
2 Level Qntra (] N/ A Level Qntra 9
3 of N/ A How A arm (@
4 Of N/ A Of
5 of N/A Todizer Dive 9
6 Tenperature Aarm (8 N/ A Tenp. Alarm )
7 Loss of Echo CG) N/ A Loss of Echo C)
8 Rin/ Prog ) N/ A Rin / Prog )

® nornal |y energi sed 6] nornal |y de-energi sed

energ se to start (notar)

| F. 232 Rlay 1 Filsafe)
F. 24 Rlay 2 Failsafe) _

| 7 R A e ; gerg' se

. - ener gi se

RF. 26 Rlay 4 Fa”safe) 3 Hl dbstate
F. 27 Rlay 5 Failsafe) one option for each rel ay
Nte : Rel ay designated LSS O~EGHO wil | al ways
de-ener gi se.

Rlay 5Filsafeis nat gopicabeindfferetia o GM

node.

[F. 28 Anal ogue and D spl ay Failsafe (D=3)

Sanpl er Bter value in hours
(no reset ) Ent er 1 Low
Tadizer Refer to R.49 g I|:|blgg\/alue
Loss of Echo N> set/Reset entries are required
o ruvprog |F. 29 Failsafe Tine Delay (D=120)
Bter va ue (in seconds) before unit goes to selected fail -
|H.23t027 Flsde (Bafa al) | saf e positions. Mni numval ue i s 30 seconds.

O loss of pover Al reays wil de-energ se

For other fault conditions e g danaged transducer, the
falsafe rday state (after tine dday sdecteda R. 29) is

sd ectad e.
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R. 30 Anal ogue Qutput (D=1) |

R. 1G5try Application Qut put Proportional To
100 Li qui d Level a LiqidLlevd
b Liqudvdueif R.40is used
2.00 O stance a) Target distance
b) Sace vdume if A.40is used
3.00 Dfferetid (0D Dfferetid levd. (The nit can dfferetiate betveen
positive ad negative dfferetids. (Se B.31)
4.00 Qpen Channel Meter (QOV) | @ If .31 =1ouput proportiona to head
b If .31 =2 ouput proportiond to flow
NOTE: Rfer toR.34 for output test.
Bter 1 - 4200A ) [F. 33 Anal ogue Span (D=100) |
2 - 204 ) >relaed to spn (A.4) If an andl ogue output i's required vith a span differert to
3 - 020m ) o R.33 that defined for the neasurenent (Fr.4) then an al terna-
4 - 200 ) ) tive val ue defined as a percentage of the neasurenent
5 - 420 ) >wll over-range 0-24m  qony £ owvol une etc., can be entered here. Aval te of
iT nornal span zerois i gored.
6 - 020mh ) (Fr.4) is exceeded

[F. 34 Analogue Qitput Test (D=0) |

The output represents different variabl es dependi ng on

the application node selected at . 1 This paraneter can be used to exanine the | ast anal ogue
output val ue set up by the instrunent. Asoany vauein
Lints are defined by Ar.4 the anal ogue output range can be entered for loading to
the current output, and can be neasured at the out put
[F. 31 Anal ogue Val ue Qptions (D=1) | termindls, totest the exterrd amd oge circlitry.

Indfferetid node (R.1=293
Bter 1- dffaramed tvo e s [F. 37 Tenperature Sensor Enable (D=1 |

- R.4 regresents naxinmdifferential inlevels 1 = No sensor attached
2 = Senor attached

2 - upstreaml evel

- R.4 represents the difference betwveen [R. 38 Conpensating Tenperature (D=20 O |
streamenpty di stance Pr.3 and naxi num

up Py d ! If noprobeis fitted the vessel tenperature nay b entered

upstreaml evel . here

3 - downstreaml evel

- P.4 represents the difference betveen [F. 39 Tenperature Probe test (D-0) |

downstreamenpty di stance .3 and
naxi num downst ream | evel .

D spl ays the sensor resistance in KOs, Typicaly 9.5
a 20C

If vdue shovg '0.00 after swiching ' Of' ad’' Qi then
ether no sesor is comected, or thereis ashort circut o
oeencircuit inthe system

In GMnode (Pr.1 = 4)
Bter 1- for neasured head (depth of 1iquid)
2- for cdecdaed flov

[F. 3 Anal ogue Datum (D=0. 00) |

If an anal ogue output is required wth a zero different
fromthe neasurenent zero (Pr.3) then an offset defined
as a percentage of the neasurenent span/flow vol une
etc., can be entered here.
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R. 40 Vessel Shape (D=0)

| [Ar. 43 Dsplay Qonversion (D=1)

0 = no vol une conver si on
1 =flat bottoned vessel and percentage of span
2-7 = standard shapes as shown bel ow
8 =vessd linearisation (see R.44)
(ol
Ha
y Pr.4 bot t om
A
Enter 2
- Pyramd
Pr. 4 bot t om
HY
A
Eter 3
Goni cal
5 Pr 4 bot t om
H Y A4
Bter 4
Hi f
A
Pr 4 sphere
H Y v bot t om
L
—|
A
Eiter 5
y Parabol i ¢
Pr. 4 bot t om
H
I Y
Eter 6
Pr. 4 Ha
A ends
1 Eter 7
parabd i c
Pr. 4 ends

[F. 41 Vessel D nension H (D=0)

BEter Hwhere indicated above in units selected at A. 2

[F. 42 Vessel D nension L (D=0)

Bter L were indicated above inunits selected at R.2

If .40 etry is betveen 1 - 8 then enter - ful scde ds-
day + 100

eg if 100%= 2000 litres and display required in litres
then set .43 to 2000, 100 = 20.

To display in any unit enter any value from’0.00L' to
' 9009

NOTE:

Dsplay cannot be nore than 4 digits. If it is neces-
sary to neasure 20,000 gallons, then display in thou-
sands of litres (or cubic netres) by dividing 20 by
100 =02

|H.44 Linearisation (O —) |

This function a |l ows non-standard fl unes and vessel s to
be characterised. For ful details please refer to Append x
1, pages 39 to 40.

[F. 45 Fow exponent (D=1) |

Enter the required value for open channel flow device
bei ng used.

eg H ow Devi ce Ent er
Lhity 1
Rct. flue 32 2
Rect. veir 32 2
Vnotch veir 52 3
Speci d 4 (Rfer to Rr.44)
Parshal | A unes 514

The QOM fl ow exponent (Pr.45) has been expanded to
include 10 Parshall flume profiles. The data for the
selected flune is loaded into the flume nappi ng system
(Fr.44) fromtables held in nenory.

Sze Exponent
5 12324 i nches 1.550
6: 6 i nches 1. 580
7 9 i nches 1. 530
8: 12 i nches 1.522
9: 18 i nches 1. 538
10: 36 i nches 1. 566
11: 48 i nches 1.578
12: 72 i nches 1. 595
13: 96 i nches 1. 606
14: 10, 12, 15, 20,
25,30,40,50 |fed 1. 600

Maixi muim head is entered in Pr.4 and the associ at ed
naxi nimflowin R.46. If one of the values is known, the
other can be found in the flune tabdes or by calcu ation
from
Q= K GPM
where H= Inches, Q= U5 3™Mand
K=Gnstat for flume size

(for inperid gdllonmitigy Kfactar by 0.9).
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H une
S ze- 1 nches
1

O o wWN

12
18
24
36
48
72
96

K Factor FH urme
for US GPM | 9 ze-Feet
322 10
6.45 12
9.46 15
18.20 20
30. 80 30
40. 90 40
58. 90 50
76. 30
110. 00
142. 00
204. 70
256. 60

K Fact or
for US GPM
331. 60
393.70
486. 90
642. 10
797. 40
1263. 00
1574. 00

F. 46 Maxi num Fl ow Rat e (D=0)

Enter the maximumflow rate in units per second, per
mnute, per hour or per day, corresponding to naxi num
head, set a R.4 and then defire the tine base at R . 47.

|R. 47 Tinme Base of MaxinumH ow Rate (D=1)

Eter the val ue corresponding to the flowrate tine base.

Hter

1

2
3
4

units per second
units per mnute
units per hour
units per day

|Pr. 48 Totalizer O splay Gnversion (D0)

Wed to tatalise on the dsplay in flowunits larger than
those entered at FA.46 (nax. flowrate)

Ent er

No o~ WwWNEO

Mitiples by 1
Mitiples by 0.1
Mi tiples by 0.01

Mi tiples by 0.001

Mi ti pl es by 0.0001
Mi tiples by 0.00001
Mi ti pl es by 0.000001
Mi ti pl es by 0. 0000001

eg If F.46iseteeadaslitres, & .8 ete ‘3 totad -
izethe flowin cubic neters.

[Fr.49 Qontrol External Qounter (D-0.00)

If .20 is set to 5 "Totaliser DOrive",

then enter the

anount wiich each rdlay trip is to represent in totaised
units. See exanple 5 on page 39.

eg If "litres

ateeda R. 46 ad F.48is’'0 thento
totalise in cubic netres enter 1000.

If anetryisnade a R.48 far the inerrd tadiser then
tousethe sane unit for an externd couter enter ' 1.

Ater naking entries in .49, gpto A.WVtocdear adin -

tigdetadisa.

F. 50 Penstock Gontrol (D=1)

Eter

1- Nodive
2 - Penstock control

The control systemuses relays 1 and 2 to drive a pen-
stock up and down respectively to naintain the flowin a
chamdl wthin certain linnts.

The designations for relays 1 and 2 are ignored, but the
fdlowng val ues have to be set.

.9
.2

79D
HERK B

: Top flowlimt

: Bxtomflowlinnt
: Wdth of drive pu se (seconds)

: Tine between drive pul ses (seconds)

) Inuits defined by
) A.46 etry

See exanpl e 4.6 on page 32.

The penstock drive consists of a puse train of variabe
tine base whi ch drives the penstock up and down.

a! lbl

| <

>| ¢ >

Thetine’'d isset yR.22ad’'b isset by .13 in sec-
onds, this allows any shape drive train to be defined.

The contrd will naintain the fl ow between two limts, a
high limt set by R.9adalowlint set by R.10

If the flow exceeds the value in .9 rday 2 drives the

penstock domn.

relay 1 drives the penstock up. See Exanpl e 6.

If the flowis belowthe vadue in R.10

[F. 51 Punp Sequencing (D-1)

In order to even out the wear of punps it is possible to

aternate the sequence in which punps are used.
mst be set to 1).
Enter
1 Sequence by set points (i.e. no aternation)
2 Aternate R.1 and R2
3 Aternate R.1, R2 and R3
4 Aternate R.1, R2, R3 and R4
5 Aternate R.1, R2, R3, R4 and R5

(Ar.52
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[F. 52 Duty/Assist/Sandby Punp Gontrol (D=1) |

Dity assist is were punps are swtched on by set point,
and kept on to assist earlier punps. Duty standby is
where only one of the punps specified for duty can be on
a ating i.e wenthe set point for the second punp is
reached and it swtches on, the first punp wil swtch off.
Biter 1 - [Diuy/assist goeration

2 - Daty/standby on punps 1 and 2

3 - Duy/standby on punps 1, 2 and 3

4 - Day/standoy onpunps 1, 2 3and 4
5 - Duy/staxdyonpups 1, 2 3 4, ad5

The turn-off points for the punps can all be the sane, or
they can be different depending on the chosen "Set" and
"Reset” val ues for each rel ay.

[Fr.53 Punp Exerciser (D= |

Touwethsfadlity, first sdect dternating duty otias 2to
5in .51, dependi ng on the nuniber of punps installed.

Bter the nunber of starts assigned to Funp 1 before the
sequence swtches to allowthe other punps to be exer -
dsadintun

[F. 54 Punp Tolerance (D=1) |

In applications where a greasy topped liquid is being
punped, problens nay occur due to build-up of grease
a the levds were punping starts. It is usudly neces-
say for thisto be cleared nanudly. To avoid this, vary-
ing the "tun on" pant for the punps by — 10%0f the set
point val ue causes the build-up to occur over a larger
area, significantly reducing the nai ntenance probl em
Bter 1 - NMNotderance appiedto punps

2 - Tdeaceapiedtoadl punps

NOTE: The punp 'reset’ points nust be outside the toer -
ance band of the set points and bl anki ng.

[F. 55 Punp Mintenance Dropout (D=0) |

The renoval of one punp for nai ntenance can necessi -
tate a great deal of readjustnent to ensure correct con-
trol. P.55 renoves this need by all owng one punp to be
renoved wthout affecting the contra levels. Runps are
re-assi gned dowmards so that the highest level is not
used, therefore, nornal contrd levels are naintained for
lover levd setting

Enter
0 Al punps in
1 drop out punp 1
2 drop out punp 2

drop out punp 3
drop out punp 4
drop out punp 5

g b w

NOTE:
a. The systemassunes that the | ower nuniered
punps turn on first.

b CAUTION - A PUMP NOT | NCLUDED I N AN
ALTERNATI NG SEQUENCE BUT PROGRAMVED | NTO THE
FI XED PART OF THE SEQUENCE W LL BE SUBSTI TUTED
I NTO THE ALTERNATI NG SEQUENCE TO REPLACE A
PUMP DROPPED QUT.

c. This feature shoud not be used if the reays
are being used for a mxture of punp contra and a arm
functi ons.

[F. 56 Punp Run-On Interval (D=0) |

Wien subnersi bl e punps are used, it nay be necessary
to punp domn occasionally to clear the sludge fromthe
battomaf the v l. This featweis contrdled by .5 and
R.57. Oceinevery inerva defined by Br.56, the punp
wlil ruronfor the tine period defined by R.57.

Enter the tine interval in hours between each run-on

ode

[F. 57 Punp Run-On Tine (D=0)

Enter the punp time in seconds.
(max. 120 seconds) .

iy one run-on cycle occurs per interval as set by R.56.

Notes :

a) Gation is required when choosing a val ue for punp
run-on tine, as extended punp run-on can lead to CAM -
TATION causing AIR LOCK or PUW DANAGE

b) As overflow can occur, do not use punp run-on for
punp up operation, set B.56 and A.57 to zero.

c) Gare should be taken if punp sequence and punp run-
on are defined together. As punp run-on wll be assi gned
tothe last punp to turn off which coud be any of those in
the sequence.

r unni ng

[F. 58to A. 61 Lhspeci fied |

|[F. 62 BVBOE Serial Communi cation Enable (D=1) |

(Channel 1- R232)

Channel 1 (RX232) 1 = Conminssi oni ng System (defalt)
2= Rdled data transfer

Channel 2 (RA85) I's pernanent!y enabl ed for palled

data transfer

[F. 63 BWOE Station Nunber (D-0) |

For plooed date transfer, the unit requires to have a sta-
tion nuniber assigned to it inthe range 1-31, which has to
be unique to the unit.

NOE: Pr.62 & Pr.63 are not avail abl e on BVOOLE
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[F. 64toAr. 67 Uhspecified |

2. It can be used to prevent | oss-of -echo when

[F. 68 Echo Processing A gorithm | the target can go further anay fromthe transdu
. . ) cer than the desired span.
Each system has two echo extraction techni ques, which eg a) Wen a chandl floor is | than the

are capable of determining the "true" echo for the ngjority

o . zeropont of a"V notchwer.
of applications where an echo i s presert.

b) Toset an elevated zero level in aves

sel wiichis not nornal [y conpl etel
For Level - Soni c BMO: (B2 enpt i ed. g ’

Biter 1 = Al vessel viewng This technique CoN-  ayj the extra depth to Fr.3 and enter ninus the extra
tinuously | ooks for echoes over the conpl ete vessel. It is detha A.7linthe units sdected a R.2
suited to applications that have very rapid level changes

but it is nare semsitive to parasitic echoes.

[F.72 Paraneter Osplay (D0)

Bter 2 = \WWndows. This technique positions a nar -

rov’ wndow around the target it istrackingtoendbeit to The systemwl!l display cotinualy the val ue of:

ignore a large anount of spuri ous noi se. Gin - byeteing 67
Tenper at ure - byeteing 3

For Level - Soni ¢ BVIOE: (D=1) Anal ogue out put - by eteing 34

Eter 1 = For solids applications. This technique It canbe used only for conmissioning as it wil belost on

| ooks for the highest level wthin the transducer view pover down. It cannot be used in GOMnode.

Enter 2 = For liquids. This technique positions a |Ar. 73 Software revision nunber |

narrow’ wndow around the target it is tracking to enadl e

it toignore alarge anout of spurious noi se. D splays the revision nunber of the software

(eg LALY.

[F. 69 Check Search (D-l) |

[F. 74 Reset Counter |

Oly avaldde if F.68is st to2 It eddes the instru-
nent to look outside its wndowat intervals to check that This count value gives the nunber of tines that the sys-
there are no other rel evant echoes within the transducers temhas been povered down or reset since the last tine
view the counter vas zeroed. It is usefu for checking if the
Eter 1 Not used pover supply is errétic.
2 I ncl uded

Check search shoul d be used where fill rates can sone-
tines be gester than that entered at R.6, o if the trans-

[R. 75 Dgita Qtpus (D0) |

ducer is liable to be subnerged. To ai d conmissi oning and the testing of externa wring, it
is possibe to define the status of dl five rdays vhen in

[R. 70 Echo \elocity | ' PROG nude.

(D=344.1i.e. speed of soundinair a 20 Q Press '8P then:
Bter O - To de-energise dl rd

If operating through any redumother thenar, enter the ADL 1 . Toemgeerday 1

velocity of sound through that nediumin netres per ADD 2 - To energise rel ay 2

second. ADD 4 - Toenergiserday 3

i ADD 8 - To energiserelay 4
|H' 71 Qorrection Val ue (D=000) | AD 16 - To ererg'se relays

Both negative and positive values can be input. This €9 Toenergse rdays 2 ad 5 enter " 15

val ve must be entered In the Unts selected & H.2 The cefined relay stete vill be airtained util over-wit -
ten or until "PR33 node tines out (6 ninutes). The tine
period can be extended by pressing a key during this
period to reset the tine-out counter.

This paraneter has two uses:

1 It can be used to correct nminor reading errors
on the displ ay
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R. 76 Hardware Test

| |R. OtoR. A

Uhspeci fi ed |

Press "D then "ENI' to test LED s/L@ and rel ays.
The LADwII flash all segnents, and the LEDs wil count
winhnay. Res’ (B toedtest, o le it tine ad.

CAUTI ON:
NECTED TO PUMPS OR RELAYS.
USING THI S PARAMETER W LL OPE-
RATE ALL RELAYS AND M GHT START
PUMPS, ALARMS ETC.

DO NOT USE THI S TEST WHEN CON

|H. 77 Transmitter Test

Press '8P then "ENI', the transmitter shoul d pul se con-
tinuously, (nade visible by the neon). By the use of an
osci | | oscope the return echo can be odoserved if reguired.

Aso usefu to ascertain if a tramsducer is correctly con-
rnected asit wil 'dick repestedy. Ress'(E toedd

[F. 78 S milation

| Press Hiter

The val ue displ ayed wll depend on the value set in R.0L

Press '"ENI' to similate the operation of the instrunent as
set up between B anking and Enpty distance. The dis-
play wil depend on node set in . 0L

Mode

=1 (liqidled) LEVEL

= 2 (distance neasurenent) DI STANCE

=3 (dffaetid) NO SI MULATI ON AVAI LABLE
=4 (AN - LEVEL

It wil set dl LEDs/rdays ad the curent otput as pro-
granmed. Therefore, care nust be taken if the instru-
nent is wred into other instrunents or controls. The
dspayed vadue, onwvhich dl reays are operated, is tha
whichis set by the operator.

Theintid speed of the simlationis that set into Rite of
Gange (Fr.6) this can be increased by a factor of 2 by
pressing the '# key and the key can be pressed 6 tines
(x64). To reduce the speed press the -’ key, the speed
cannot be reduced bel owthat defined by Rate of Change,
R.6

The direction of the sinulation can be changed by using
the’'s’ ad 't keys, which one has to be pressed
depends on the set up. The similation can be stopped
and re-started using the " TEST key.

Fess 'E to ed

[F. % Serial Nunber (M ewable only) |

This paraneter displays the seria nuner of the Level -
Sonic BVBO unit.

[F. % Security Code Sore |

A new security code can be entered at this paraneter,
bu after etry it is scraled Rfer tofactoy if you for -
get the security code and quote the nunier displ ayed
here.

|F. 97 Relay Hours/Sarts Totaliser Reset (D —) |

The tatalisers are cleared by entering:

R.97 and ' 2P to show ——
Press CE toclear the screen
Press Eter to request ' GIIE
Enter 9753
toshow’t.rES and ——

|Pr. 98 Qear the MTotaliser i.e. H.TOand LQTO

(O =)

The tatalisers are cleared by entering:

R.98 and ' &P to show ——

Press CE toclear the screen
Press Eter to request ' GQIE

Enter 9753

Ress Bter toshow't.rES and ——

[F.99 Return to Factory Default Paraneter Settings |

Press 'MXDE to display 'PRIG
1 inned ately to dspay "A.0l o previous
R . nunioer.
‘D todspay . ®
"D todsday
= todear thedspay

"B\ todspay 'GRE requesting the security
code* (see note)

'9753 and 'ENT' to display P.rES fol l oned by
t.rES and then —

'O  to display 'HA.99 and now the new pro

gramme can be entered.

NOTE * Enter your own security code nunber if you
have changed it fromfactory setting of 9753.
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4. Exanpl es

4.1 Level neasurenent node (Pr.1=1)

Applications for this node are Level Masurenent, ntent s Measurenent and Punp Gontrol .

. O'QHi'g)

I (5
4 260 V] 9L W
Yol /S /S S S| —teeer——————
(B3
30w é
(b9 SR S gu( bt 3)
(B T0)
Y ' Y L
The application : To neasure and display the level of liquidin neters

Mixi mumlevel 3 m

FIl rae 0.1 neter/nin

Aarmif level exceeds 28 m
0-20 nAsignal proportiona to leve

R.1 = 1 Defines | evel neasurenent.

R. 2 = 2 Programme units are neters.

R. 3 4 Dstance of transducer fromthe zero level .

R. 4 3 The span, based on zero | evel .

R. 5 05 B anking zone into which level shou d nat rise

R. 6 01 The naxi numrate of change of liquid level in neters/mn.
R. 8 1 Rlay 1toadarmonlevd (nornally energ sed).

R. 9 28 Relay 1 de-energised at 2.8 mindicates high alarm
R.10 26 Rlay 1re-energised a 2.6 mto clear the high darm
R. = 3 Hlddamindcaion (rday 1) onfalsafe

R.28 = 3 Anal ogue output hol ds on fail safe.

R. = 3 0.20 M output fixed to span (R.4).

R.78 S ml ate the program
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4.2. Measurenent wth volunetric conversion (Pr.1=1)

v

o"ow
(B3

0 RW(p " P)

8 RW( B ¢)

S OM—
(B )

260 H Quw Ll bt * 9)
AI:&LI:EP‘VI‘JLU(H'TO)

Ks26f romy] Sl B " T3)

\ / mLMH'TS)

;S S S

The application :

To neasure the level ina conical bottoned cylindrical tank. DO nensions as shown
Total volune of tank = 120 nfwhen level is 85 m

Qutput display in nt
Anal ogue output to be 0-20 nA proportional to vol une in tank
Hgh alarmat 90 ni, lowa armat 10 nf vol une

PIIIVIIIPIDIIIIDDD

3B

'C_‘DOGJO?()'I#(A)I\)H

=

R88E

1
10
9
85
05
10
1
90
85
1
10
15
3

3
20
12

Defi nes | evel neasurenent .

Rrogranme in neters, display/contra in vol une.
Transducer to zero level =9.0 m

The span over whi ch neasurenent is required.
Banking zone intovhich the leve shoud nat rise
The rate of change of level wil not exceed 10.0 mnin
Rlay 1to aarmon va une (nornal |y energi sed)
Relay 1 de-energises at 90 ni. Hgh aarmon.
Rlay 1 energises at 85 nftoclear highdam
Relay 2 to alarmon vol une (nornal |y energi sed)
Relay 2 de-energises at 10 ni. Lowal armon.
Relay 2 energises at 15 nftoclear lovad am
Anal ogue output to be 0-20 A\ fixed to span.
Defi ne vessel as conical bottoned.
Define the depth of cone as 20 m

Define total capacity 120 nd.

Sl ate the program
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4.3. RPunp control (Pr.1=1)

J

2"
(B3

0 2W(bL P)

1 W
(b ¥

o 9LLS
1 0B IS)
[ 177 e !

2 \B1 " 3) ?

aobs

0 \3H " T3)
aobT *
02 (bET0)

The application :

EEEEEEEEEEEEEEEEEEE

BRBINEREBowouswnr

8B

.78

2 punp control, punp down in a wet-well, duty-assist operation
Aternate punp duty to reduce wear

4-20 m\to renot e i ndi cat or

Loss-of -Echo indication to tel engtry

Dsplay actual leved innaters

1

2
54
45
05
15
2
3.75

Defines | evel neasurenent .

Progranme in neters, display in neters.
Transducer to zero level =5.4m

The span over whi ch neasurenent is required.
Bakinginowichthe naterid wll nat rise

Mix. rate of level change 1.5 mimn.
Rlay 1 contrd onleve (nornally de-energ sed).
Relay 1 energises at 3.75 mto turn punp 1 on.
Rlay 1 de-energises at 0.5 mto turn punp 1 off.
Rlay 2to cotrd onlevel (nornally de-energ sed).
Relay 2 energises at 4.00 mto turn punp 2 on.
Relay 2 de-energises at 0.75 mto turn punp 2 of f.
Relay 4 assigned to indicate | ass-of -echo to the tel engtry system
Swtch punp 1 off on failsafe.

Swtch punp 2 off on fail sefe.

Anal ogue output to 4 i\ on fail safe.

Fai | saf e del ay 30 secs.

Anal ogue output to be 4-20 M\ fixed to R.4.
Aternate punp duty.

Smil ate the program
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4.4, Dfferentia leve node (RF.1=3

Inthe dfferentia node, the transcel ver drives two transducers, to neasure the difference in levels by subtracting the
downstreaml evel fromthe upstreaml evel .
Hease refer to connection diagramF g. 6 for transducer wring.

RAKE CONTROL . .

T + (Pr.5)

120em T i 77777 |Y Aﬂ

(Pr.3) 00cm -

(Pr.12) S5cm y 30cm Sem (Pr.10)
Prl1d) "% 777
Stop rake 15cm (Pr.9)
Start rake
———————— > Flow

The upstreamtransducer shoul d be chosen to give a positive differentia val ue

The application :
Sart rake when differentia reaches 0.15 m
Soprake wen dfferetid fdlsto0.0bm
Mxi numdifferential 0.3 m
Aarmif level on upstreamside exceeds 0.6 m
Loss-of -Echo indication to tel engtry system
420 Msigd proportional to dfferertia

R.1 = 3 To define differentia |evel neasurenernt.

R. 2 = 4 As distances are snal | progranme in cns.

R. 3 120 The di stance frombottomof channel to transducers in cns.

R. 4 30 The naxi numdi fferential span in cns.

R. 5 50 B anki ng zone in cns.

R. 6 100 The nax. rate of change of level in cns.

R. 8 3 Rday 1 desigated for dfferentid cotrd.

R. 9 15 Rday 1 energses a dff. 15 cmto start rake.

R.10 5 Rlay 1 de-energises at dff. 5 cmto stop rake.

R.11 5 Relay 2 to a armon an upstreaml evel .

R.12 60 Relay 2 de-energises at 60 cmhigh alarm

R.13 55 Rlay 2 energises at 55cmto clear high alarm

R.17 7 Rlay 4 assigned to indicate | oss-of-echo to the tel engtry system
R.23 2 Swtchrake off onfalsafe

R.24 3 Hid damlevd indcaiononfalsafe

R.28 = 3 Anal ogue output hol ds on fail safe.

R.29 = 120 Falsdfetineisleft a dfaldt o 120s.

R.30 = 1 4-20 i output fixed to span (R. 4)

R.97 = 2 This counts the nuntoer of tines the rake is turned on, and how
(griad) nany hours it has been energi sed.
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4.5. (pen channel Howeter (Pr.1=4

1L su2gncekbozi [ 1 o
3- ¢ | US2USX" Pesq’

20CW
(B9 90~ TSOCH!
! | — |
(Bt 3) |\ 7~
30CW L ................................... >H om
Imw
ld N\
The application : Rectangul ar flune, wth a nax. flowof 150 I/s at head 0.3 m

DIDIII
a b wmNn -

31
37
45
.46
47
48
.49

.78
.98

PIIIDIIDIIDIIDD

Note :

Loss-of -echo indication to tel enetry system
420 M\signal proportional to flow
Tataise flowand provide pu sed output to external totdizer

O splay fl owread ng

120
30
50

50

)]

120

N NN

39

bW R

To define open channel flow netering.

As distances are snall, work in cns.

Dstance of trans. frombottomof channel .

Level a which nax. flowrate va ue is defined.
Baking zoe inowich levd wll nat rise

It is suggested that this is aoove the top of the chand to dlow
the systemto cotinue readng up to that |eve .

Rate of Change of level 50 cninin.

Rday 4 assigned to indicate | oss-of-echo to the tel engtry unit.
Rlay 5to operate as externd tatdiser swtch.

Anal ogue output "hd ds" on failsafe, as factory set.
Flsdfetineis et a dfalt of 120s.

4-20 M\ output fixed to span (Fr.4).

Anal ogue output represents flowrate.

Probe enabl e if Tenperature Gonpensation i s used

To define that a rectangular flune is being used.
Cefines the nax. flowis 1.
HovinR.46isinlitres per secod

Toanddtadizer overfloy tadiseinclic neters raher thenlitres.
Ssexteand tadiser tosane as interrd totdiser.
Sl ate the program

Cex adintiaethetadizers.

In normal RN node display wll always show How Instantaneous readings of

"Hgh total", "Lowtotal", "Head" and "How can be obtained by pressing keys 1 to 4. The
display wll revert back to Howafter 15 seconds.
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46 (pen channel floweter (Pr.1=4
w th penstock control

The application : As chapter 4.5, but additionally to contro a penstock via Rdlays 1 and 2 to nodul ate flow
between 25 and 30 I/s

ENTER: F.1- F.6asexape5 thengoto A.9
Rr.9 = 30 Definestopflowlint 30 litres per secod
.10 = 25 Dfines lowflowlint 25 litres per second.
R.12 = 8 Duration of penstock drive pulse is 8 seconds.
.13 = 4 Tine between drive pul ses is 4 seconds.
ENTER: F.14- A.48 as exaple 5, then go to A. 50,
R.50 = 2 Tointiae pestock cotrd.

ENTER: Pr.78 and Pr.98 as exanpl e 5.
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5 Fadt Fnding

Ql Fault finding - Hardware

A Thedisplay is blank or frozen, thel.eds are unlit
and the neon does not fire:

1 Bnsure that pover is being supplied to the board, and
thet it is corectly wred Rfer tofigre 6 on Page 9

2. (heck fuses.

3 (Qeck thet the supy votage is wthin specified leve s
(See Section 2 Page 10). Alarge vol tage drop can cause
the unit to lock to show last distance or |evel
read ng.

B) The fuse bl ows conti nuousl y:

* Inthis case the systemis drawng excessive currernt.

1 Pover down and fit a newfuse - refer to Page 10
Dsconnect all cabling fromthe unit except for the pover
lead. If the fuse does not blowon pover up, there is a
fadt inthe ederrd wring

2 (Ceck that the pover supdy is wihin specified linnts -
rfer to Page 10.

3. (heck the enclosure for netal debris which nay be
under the | over RCAB

O The systempowers up, but displays ' 8888 :

* Inthis case a connection inthe RBis gving a cotinu-
as o inermttet fadt.

1 (eck; wth pover off, that an Bromis fitted at Wf
and that the chip has nat vibrated free fromits socket.

D The display shows 'LCR’:

* Inthis case the instrunant is not reciving a good si gl
gromthe transducer.

1. Check the transducer wring and connections to the
instrunent. Note that different comections are used if a
tenperat ure conpensated transducer is connected. See

Foure 6, Page 9.

2. (heck whether the neon light adjacent to ternmina 22
isflesing If it ispoceedtoruer 3 if it ismdt then:

a [Dsconnect the transducer: If the neon now
ligtsthenthereisashot dreait inthe cading

b If the neon does nat light the transmission fuse
nay have bl own. Check F1 and F2 T80nA fuses on the
bot t om PCB

¢ If theuit still shoss 'L’ check that you can
hear the transducer "clicki ng' when close to the ear.

d If the transducer cabl e has been extended, dis-

connect and renove the transducer and connect it direct
to the Liquiflex. If the unit now operates, recheck the
extensi on cabl e connections and routing, avoi ding power
cables. Reinstal the transducer checking that its amis
perpend cu ar to the target surface.

e |If the transducer does not click proceed to 5.

3 Isthere atarget wthinthe enpty distance specified in
R.3?

Thisis paticdarly inportant if tenperaure variatios are
experi enced and no conpensation i s applied.

4. |s the vessd enpty wth a conical, parabdic, slopng
or spherical botton?

This commonly causes |oss of echo if the transducer
cannot be nounted over the centre of the vessel. Wen
the vessel becones enpty the pul se fromthe transducer
hits the sloping sides of the battomsecti on and the si gna
is not reflected back to the transducer. Uder this cond -
tionthe dspday will indcae 'LGB’ bu the falsafe desig-
nation wll operate until product returns and the system
wll auonaticaly recover and track level . If the transduc-
er cannot be nounted centrally, the problem nay be
overcone by the insta lation of atarget pate

5. Gnnect a known good transducer to the instrunent
and check the operation.

If the known transducer gives a good signal check the
instrunents gain by pressing the ' TEST key. The nunier
di spl ayed ranges from1l - 100 and the | ower the nunier
the better the sigd strengh

If the gan figreis 50 - 100 check the suface levd faor
foamor other naterias wich nay float in and out of the
beam and cause poor echoes.

6. (heck that the SI6 epromis seated correctly at Wb on
the bottom PCB

B The keypad fails to respond:

1. Check for correct aignnent of connection fromkeypad
to nai n board.

2. (heck that key press sequence is valid;, refer to
Programming Secti on.

3. Power down unit and wait 5 seconds. Power up and
inmedi ately press "MIE. This should result in ' PROG
being dspayed It is nowadvisade to reset to factary
paraneters; refer to Rrogranming Section 3.

P Anal ogue Qutput is Lhstable:

1. Qonnect a test neter in series wth your external
wring

Gn the faut be seen on the test neter? If YES then
use .34 to enter a stade value into the current | oop.
Sitad e val ues range from4 to 20.

If the output is still ustabe dscorect externd wring
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and connect a neter across termnals 25 and 26 and
repest A.34 test.
If the output is nowstabl e check wiring and neters

G Anal ogue has no Qutput:
1. Check progranme val ue at P.30 - \al ue 1-6.

2 Imsert atest neter in series wth
. A eata afixed aupu.

If still no ouput, conect atest neter drectly across ter -
nmnal s 25 and 26, repeat test under R.34.

If ovdueisread a termnas 25to 26 cotact Kaohe

the output.  Under

H Analogue Qutput is less than 20 at naxi numdis-
pl ay readi ng:

1 The load attached to the output nay be too high. To
check this dscomect dl the exerrd wring ad see if it
know reads 20. The output is capable of driving 20mA
into 750 Qns.

1) Anal ogue Qutput does not correspond to applica-
tion

1 (hecked that the correct options (P.30 to A.33) have
been sel ected.

2. (heck that the correct span (Fr.4) has been input, this
is the value over which the anal ogue wll be spanned
unl ess a separate entry has been nade at .32 or Pr.33

J) Reading on display and outputs stay high:

* This is usudly caused by return echoes fromclose-in
abstructi ons.

1 (heck for dostructions. If the transducer is nounted
on a standpi pe, check for rough edges at the connection
wth the vessd, refer tothe figuwe Page 12

2 If there are no cose-in dostructi ons ensure thet the i so-
lation kit is fitted on the transducer and the transducer is
nounted correctly. The isolation kit should enable the
transducer to nove slightly, it shodd nat be sdid ( Nt
applicabl e to flanged transducers.)

3. Qheck the entry at F5, Banking distance, and return to
0.5mif reduced fromfactory setting

4. My be caused by rate of change, Pr.6 being too snall.

K Reading is | oner than expected:

* This only occurs when the systemis | ocked on to a ml -
tige d the true echo

1 Geckthat .3 and Br.4 are correctfor the application

2 It can be caused wen the level rises into the blanking
zone. The systemcan then lock on to a multiple echo,

and nay continue tracking the nultipl e wen the |evel
decreases. sing check search R. 69 should rectify this
situation, but preverting the level entering the blanki ng
zore is the preferred sd uti on.

3. It can aso be caused by the level noving at a nuch
faster rate than is alloned for by the defined rate of
change (P.6) . To sdve the prodemthe rate of change
val ue shoul d be increased to nore closely natch the real
rae

L) Reading is unstabl e :

L Ifahdchraed chage (R.6) is defined the dspay wil
be nore unstable. Therefore, an unnecessarily high val ue
of .6 shoudbe avad

M Readi ng changes in steps:

* Thisis usua ly caused by the rate of change val ue (R.6)
being too snall to keep up wth the process.

1 Torectify, incresse the vdue of R.6 to natch the rate
o change of levd.

N The display is inaccurate:

1 The enpty distance (Fr.3) of the vessel nay be incor -
rectly s.

2. The dinensions of the vessel or flume nay be incor -
rect, as may the val ues of naxi rumflow volune or
NASS conver si on.

3. The systemnay require tenperature conpensati on.

4. The application nay include vapours that significantly
change the speed of sound. Provided these are constant
over the range the speed of sound can be adjusted
through B. 70.

Q Tenperature is inaccurate :

1. The position of the transducer/tenperature sen-
sor is inportant to prevent heating by sunlight and con-
vection curents. Aso the sensor shoud be in a free-air
verted position if possible to prevert hat-spats.

2. (heck that tenperature conpensation is enabled at
R.37

3. Check the resistance of the tenperature probe when
di sconnected agai nst the val ue in Br.39 when connect ed.
If using a tenperature conpensated transducer, check
this resistance value across the shield and black core
when di sconnect ed.
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NOTE: The sensor sensor conpensates only for tem
perature variance, it is not expected to accurately
neasure the actual tenperature.

P) The boards huns | oudly:

* ua |y vibration fromthe transforner.

1. Check the nounting screws for tightness.

Q Relays not swtching:

1. Check the progranmed rel ay designations and settings
a .8 - R.2 Functions can be tested under sinulation
using A. 78

2 Test the actual rdlays sing .75 o R.76.

3. (heck cotact cotinuity at the termnds 4 - 18
WARNNG It is recconended that all external con-

trols, alarns etc. are disconnected before performng
the above tests.
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5.2. Programm ng sheet

R Description Factory| Wser | Eng R Description Factory| Wser | Eng
Def aul t Def aul t
Basi c Set-up pen Channel F ow
1 |Aplicaion 2.00 45 | H ow Exponent 1.00
2 | Wits 2.00 46 | Max. How Rate 0.00
3 | Bty D stance 10. 00 47 | Tine Base for How 1.00
4 | Qperational Span 10. 00 48 | Total ise Dsplay Gnw. 0.00
5 | Banking Dstance 0.50 49 | Gntr. for Bxt. Sanpler 0.00
6 | Rate of Change 1.00 50 | Penstock Gontrol 1.00
Rel ays Punp Control s
8 |[Rlay 1 0.00 51 | Punp Sequence 1.00
9 |Rlay 1 &t 0.00 52 | Duty Sandby 1.00
10 | Rlay 1 Reset 0.00 53 | Punp Exerci ser 1.00
11 |Rlay 2 0.00 54 | Punp Tol erance 1.00
12 Relay 2 St 0.00 55 | Punp Mai nt enance 0.00
13 | Relay 2 Reset 0.00 56 | Run-on-Interva 0.00
14 |Rlay 3 0.00 57 | Run-on-Ti ne 0.00
15 | Rlay 3 &t 0.00
16 | Rlay 3 Reset 0.00 Echo Detection
17 |Rlay 4 0.00 68 | Echo Sel ection 2.00
18 | Rlay 4 St 0.00 69 | Check Search 1.00
19 | Relay 4 Reset 0.00 70 | Echo el ocity 344. 10
20 |[Rlay 5 0.00
21 |Rlay 5 St 0.00
22 | Relay 5 Reset 0.00
Fai | saf e M scel | aneous
23 | Flsafe R 3.00 71 | Gxrection \a ue 0.00
24 | Filsafe R 3.00 72 | Paraneter D spl ay 0.00
25 |Failsafe B 3.00 73 | Softvare Rev. No LA*
26 | Falsafe R4 3.00 74 | Reset Qount er 0.00
27 Fai | saf e BB 3.00
28 | Fail saf e Anal ogue 3.00
29 | Failsafe Tine Del ay 120. 00
Anal ogue Test Paranet ers
30 [ Anal ogue Qut put 1.00 75 | Dgtd Qtput St 0.00
31 | Anal ogue pti ons 1.00 76 | Hardware Test
32 | Anal ogue Dat um 0.00 77 | Transmtter Test
33 | Anal ogue Span 100. 00 78 | Sl ation
34 | Anal ogue Test 0.00
Tenper at ur e Nunber Store
37 Probe Enabl e 1.00 95 | Serial Nunber Sore Ser. N\b.
38 | Tenp. Conpensati on 20. 00 96 | Security Gode Sore 15. 02
39 | Probe Test 0.00
Vol ume Conver si on Reset
40 | Vessel Shape 0.00 97 | Rlay Hs/Sarts Reset
41 | O nension H 0.00 98 | M Total i ser Reset
42 D nensi on L 0.00 99 | Rull SystemReset
43 | Dsplay Gonversi on 1.00
44 | Vol une Li nearisation
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6. Technical Dat a Level -Soni ¢

6l (@nverter

BWO / BMDO L BWO E / BWO LE
Encl osur e I P65 Al unini um NRL O NI3700. 1F55 to front of panel.
| P20 behi nd panel .
D nensi ons 206 (8.11") x 326 (12.83") x 123 (4.84") 144H X 96W X 140D (nm).
Vi ght 4K3(881b 1. 75Kg
Power Supply 110/ 230 V sel ectabl e, 50/60 H, 10 VA 110/ 230Vac + 10%sel ected aut onati cal | y.
12 Vor 24 M not selectable 6 W 50/ 60Hz, 12VA 24\Mdc + 25%
Nominal voltages +- 10 % - 10% 9W Separate termnal s.
Fuse Rating 125 nA (sl ow bl ow) AC R TIEOA for ac supdy
250 "A @24 V DC FL T315m\ for 24\tc supply
500 mA @12 V DC F3 &FH  T80nA
Range hto10 m(32.8feet) and up to 15 netres liquids and soids wth L
Accur acy H- 0.25 %0of neasured di stance at + 0. 25%0f neasured di stance fromthe
constant tenperature transducer at constant tenperature of 20 C
Anbi ent Tenp. -2 Cto+5 C(-4 Fto+12 B -40 deg Cto + 70 deg C
Gilibration Integral keypad with security code 5 X4 integral keypad wth security code.
Resol uti on 2m(0.08") or 0.1 %of range (set a R.3 2rm or 0.1%o0f range, whichever is the

whi chever is greater

gede.

Anal ogue Qut put

to isoated 4-20 nA or
0-20 mAinto 750 ohns
Sort circut proected

4-20nm\into 750 Ons. 16 bit. Short circuit
protected and opto-isol ated on ac powered
units. Not opto-isdaed on 24Mkc units.

Mxi numal | owabl e degradation of signal 2%
under extrenes of transient and constant con
ducted i nmunity tests to EN60OS2.

Rel ay Qutputs 5 mul ti function SFOT rel ays 5 miti-function ST rel ays rated

raced 5 A230 Va c resistive 8A 230Vac/ 30\ic resistive, with gold con
tads.

I ndi cati on Integral 4digit LAQ 12 nm(0.47") high Integral, 4digit LAQ 12nmhi gh cheracters.
characters 5red LEDs to indicate rel ay status S5red LEDs toindcate re ay status.

Fai | saf e Hogh low hdd (R.23t0 29) Hgh, Low Hid

Danpi ng FUly adustad e (B.7) FUly ad ustad e

B anki ng Fuly adustadd e (F.5 min 0.3 m(1L & ") Fuly ad ustad e

oti onal Tenp. Reduces anti ent tenperature errors from

sensor 0.17 %/ 1 Cof neasured distance to
0.01 %/ 1 C(34 P

6.2 Transducer

Type BWO / L RZV15 RZT15 RZV15T

BVMBOE/ LE RXV15 RXT15 RXV15T

Tenper at ure Unconpensat ed Conpensat ed Unconpensat ed

Conpensat i on

Freqguency (in KHz) 41.50 41. 50 41.50

Beam Angl e at 3dB 10 degrees 10 degrees 10 degrees

Body Mterial CPVC CPVC CPVC

Face Miterial U et hane U et hane Tefl on

Process Tenperature * | -40to + 90 deg C -40to + 90 deg C -20 to 490 deg C

Prot ection | P68 | P68 | P68

Vi ght (Kg) 2.00 2.00 3.00

NOE *Al the above transducers can be approved for use in Hizardous Areas, Zones 1 & 2 but Antoi ent

Tenperature linited to: -20 to + 60 deg C (ANHLEC EExmI| T6 CERII A CATE N0  93C 108. 020X
CE approved - EMC tested i n accordance w th EN60081 & BN\60082

Prts 1 &2
Low vol tage directive, BN61010
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APPENDI X1 Vessel or H une
|inearisation

This feature all ons vol une conversion to be applied on
irregul ar shaped vessels and flow neasurenents to be
nade on open channel s providing that |evel /vol une/fl ow
rel ati onshi ps are known.

The systemallovs the entry of a vaune or flowprofile of
up to 16 points into nenory, that is then used to pro-
duce the required flow or vol une val ues when in ‘RN
node. The required profile is stored in paraneter 35.

Before proceeding it is useful to wite down the point
nunibers and " A/’ b’ values to facilitate programming.

Not e %Head or Level designated ' A

1%H ow or Vol une designated ' b’
Fl ow

Wen wsing the facility for flowit is endded by F.40 = 4.
The profile is stored as percentage of head, agai nst per -
cetage of flow

Vol une

Wen using the facility for volune, it is enabled by
.32 =8 The prdfile is stored as percertage of levd,
agai nst percentage of the tota vd une.

Pr ocedur e

The procedure uses a 16 point curve to nap the profil e,
but all 16 points do nat have to be used

%Head or Level
Designated A

50 EJom OL AO[NIIG

Ds2! dust eqp,

The profile data is input into .35 whi ch when accessed
[A.35 ‘0P, ‘ENI'] wll dispay ‘A, which neans the
data pointer isa vdue1lon‘A daa The values can be
di spl ayed and changed as required.

.44 - Keyboard Gontrol s

# Toggl es the di spl ay between data bl ocks * A
ad ‘b

S I ncreases and decreases the poi nt nunier,

t wen either the point nunbber or itsvalueis
di spl ayed

CE Qears the display when i nputting a newval ue.

DSP Toggl es the displ ay between the bl ock and
poi nt nunier and the val ue.

ENT Bters a new val ue.

TEST Eits A.44 adreturns the operator to the
nornal program

09 The nunber keys and deci nal point are used

to input newval ues. Roint nunbers can only be
changed by using the * s* ad ' t' keys.

R.44 - Inputting Val ues

Wen a newvad ue is to be etered, first display the dd
val ue and then input the new and press “ENT', the sys-
temwll display the value it has stored in nenory. The
val ues input have to be in a specific fom

1 Head or Level designated ‘A

These val ues nust be a whol e nunber. Deci nal pl aces
wll beigoed
i.e 11 wll be accepted as 11
2.3 wll be accepted as 223.

The al | ovabl e range of values is 0-250 % any unused
data val ues nust be set to 255
PARAMETER RESET LOADS 255 TOALL DATA VALUES

2 Howor Volune designated ‘b’

These val ues are expected to contain one decinal pl ace,
therefore, it is not necessary to input the decinal place,
bu the procedre wil dspayit.

i.e 10wll be accepted as 1.0
100 or 10.0 wll be accepted as 10.0

The al | ovabl e range of val ues is 0-500 %
PARAMETER RESET LOADS O TOALL DATA VAL UES.

Note :

1. Asstireisrequredto enter dl the data the standard
keypad tineouts are suspended.

2. V& reconmend that the required val ues are witten in
table form as shown, before progranming commences.
Then eter dl Bock Avdues, befare entering dl bock b
val ues.
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Exanpl e:

How- Special Hune Mippi ng

se Exanpl e 4.5 on Page 31, but substitute a special 'U throat flune wth naxi numfl ow
39 litres/second at 30 cnihd.
Frst, create the fdlowng table fromthe rel ati onship of head and fl owwhi ch nust be given forthe specia flune.

Foi nt Head (cn) % Head "A Vdue Howlitres/sec % Fl ow b \due
100 Q0 Q0 0.00 Q0 Q0 0
2.00 25 83 8.00 04 11 11
3.00 50 16. 70 17.00 17 4.4 44
4.00 7.5 2.0 25. 00 37 95 95
5.00 10.0 33.30 33.00 6.3 16.2 162
6. 00 150 5.0 50. 00 12.70 32.5 325
7.00 20 66. 60 67. 00 20. 30 20 520
8.00 250 83.20 83. 00 29. 30 7.0 750
9.00 0.0 100.0 100. 00 0.0 100.0 1000
10. 00 Not used Not used 255. 00 Not used Not used 0
11. 00 Not used Not used 255. 00 Not used Not used 0
12. 00 Not used Not used 255. 00 Not used Not used 0
13.00 Not used Not used 255. 00 Not used Not used 0
14. 00 Not used Not used 255. 00 Not used Not used 0
15. 00 Not used Not used 255. 00 Not used Not used 0
16. 00 Not used Not used 255. 00 Not used Not used 0
NOTE: 1. Points 10 to 16 not used - |eave at factory
def a,j t, vil e . i 1L SuRqrCcsL
2. "A values nust be whol e nunbers, no deci
nal's al | oned. ooLIBAS 110
3. 'b’ values nust be entered as the tabul ated T00
va uve, the decinal wll be autonatical ly all ocated.
30
Now cont i nue programming the instrunent as fol | ows: 2
Programme the instrunent exactly as section 4.5 on Page 31,
except : 10
Ne226| (oLcpIuue| )
Change PR.45 from2to 4, which denotes € zz‘:r:f‘ctfg'
"Soeci al H ow Devi ce". 20
®to F.44 and proceed as fol | ovs:
Rress R.4 todspay B. %4 0
Rress '8P to show 30
Press BN’ to show’ AU
Press 'O toshowvaue of 'Al (defadt = 255) S0
Key inthe value 'O fromTable 1 and press ' BN 10
Rress '8P toshow’Al again
Press s’ to show’ A2 0
Rress '8P toshowvdue of 'A2 (defalt =255
Key inthe vaue '8 fromTable 1 and press ' ENI : y y
@ntinue for al points vhich you need to use Foints A B
(Wpto’ A’ Nunber %Head or Level |%of How of vol une
Ay points not used nust be | eft at the default 1 0 00
of 255 2 10 00
Press '8P todspaythelast 'A nuner used, then 3 20 72
Press 't severd times toretuwnto’ AU 4 30 16.1
Press # to show’ bl 5 40 27.3
Press "D toshowvdue o 'bl (dffadt = 6 50 37.5
Key inthe value 'O fromTable 1 and press ' ENI' 7 60 8.5
Press "D8P toshow’bl again 8 70 59.5
Press s’ to show’ b2 9 80 70.5
Press "D toshowvdwe o 'h2 (dfadt = 10 90 80.0
Key inthe vdue’11' fromTable 1 (accepted as 1.1) 11 100 89.5
@rtinue for al points vihi ch you need to use (up to 16) 12 110 100.0
Ay points not used nost be left at the defaut of .0 13 255 -
Press "TEST then '8P to show .44 14 255 -
Leave the linearisation part of the progranme by di s 15 255 -
playing any other paraneter, or go into’'RN node. 16 255 -
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APPENDI X 2 Serial Communi cati ons

BMBO L ONLY

The Level -Sonic BMOE is fitted wth tw seria conmuni -
cations channel s as standard. CGhannel 1 has been built
for RR232 and Channel 2 for R3A85. The connector is

TB5 on the to
PR Prs 232 RS 485
' [

TBS

K TX ab soNn sav -+

RS232
1. R232 : BMIOE_

PLC
COMPUTER

15M
CABLE - 3 CORE SCREENED
As only one BMIO L unit can be connected to each
R®232 seria port on the conputer, and the transnission
dstacis limted thisisolylikdy to be used for connu-

nications wthin a contrd room
RS485
2. R85 : BWOE 01 BMBOE 31
PLC
B

> COMPUTER
1000Mto further unit
CABLE - SINGLE PAI R SCREENED

This option allows up to 31 Level-Sonic BMIO L units to
be daisy-chained on the sane cable, connected to a
single port on the conputer. Therefore where multiple
Level - Sonic BVMBOE units are being used this option
shoul d be used.

Gonverters /| Repeaters

To interface to the Level -Sonic BVBOE a conputer or
ACwth the required seria port wll be required Wudly
the R®232 port wll be fitted as standard, wth the R85
bei ng avai | abl e as an option.

If the required serid option camnat be fitted then sigd
converters and repeaters are on the narket. These wll
convert R332 to RA85 and will extend greatly the
transnissi on di st ances.

DATA COMMUNI CATI ONS
There are at present two types of data conmuni cations
availabl e in the Level -Sonic BVOE Lhit.

1. Conm ssioning System

The comm ssioning system all ows the echoes being
recei ved and processed by Level -Sonic BVOOLE to be
downl oaded to an IBMor conpatible conputer (usually
portabl €), so that they can be viewed easily. This system
has nade the use of an oscilloscope for on-site cimms-
si oni ng unnecessary.

To use this option requires a software package and inter -
face cables. These are detailed dong wth its operationin
aseparate buletin

2. Heed Data Transfer
This option alows an external conputer to obtain data
that can be used to produce any required display i.e.
tables, mnmics. The data is transnitted in a fornat that
can be understood and processed by any programmabl e
device using Hgh or Lowlevel |anguages.

The data obtai ned depends on the application pro-
gr amred.

LEVEL

Level

D spl ayed val ue - % vdl ung, tonnage, etc.
Rate of change of |evel

Tenper at ure

Saus of 4rdays

Loss of transducer and | oss of echo

=20 Q0T

DI STANCE

D st ance

D spl ayed val ue - %- ullage etc.
Rate of change of |evel
Tenper at ure

Saus of 4rdays

Loss of transducer and | oss of echo

2090

DI FFERENTI AL

Upstream| evel

Downst ream | evel

Dfference of levd s

Tenper at ure

Saus of 4rdays

Loss of transducer and | oss of echo

2090

Howrate

Head

Tataiser value

Tenper at ure

Saus of 4rdays

Loss of Transducer and | oss of echo

2090

To use this option wll require software to be witten for
the L.C or conputer that requests the data Details of the
transmssion protocol s and hardware connections are
gveninaseetae buletin
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APPENDI X 3

TECHNI CAL DATA LEVEL-SON C

Converter
BWDO / BMDO L BWO E/ BWO LE
Encl osure I P65 Al unini um NORVL D NI3700. IPR5 to front of panel .
| P20 behi nd panel .
Di nensi ons 206 (8.11") x 326 (12.83") x 123 (4.84") 144H X 96W X 140D (nm) .
i ght 4K3(881b 1. 75Kg
Power Suppl y 110/ 230 V sel ectabl e, 50/60 Hz, 10 VA 110/ 230Vac + 10%sel ected aut onati cal | y.
12 Vor 24 MXCnot selectable 6 W 50/ 60Hz, 12VA 24\Vdc + 25%
Noninal vol tages +- 10 % - 10% 9W Separate termind s.
Fuse Rating 125 nA (sl ow bl ow) AC R TIEOAfor ac sy
250 mA @24 V DC FL T35 for 24\c supd y
500 A @12 V DC F3 &FH  T80nA
Range p to 10 m(32. 8 feet) ptol5netres |iquids and sdids.
Accur acy +- 0.25 %0of neasured di stance at + 0. 25%0f neasured di stance fromthe
constant tenperature transducer at constant tenperature of 20 C
Anbi ent Tenp. -2 Cto+5 C(-4 Fto+12 B -40 deg Cto + 70 deg C
Gilibration Integral keypad wth security code 5 X4 integra keypad wth security code.
Resol uti on 2mMm(0.08") or 0.1 %0af range (set a F.3 2nm or 0.1%o0f range, whichever is the

whi chever is greater

geder.

Anal ogue Qut put

(pto isol ated 4-20 nA\ or
0-20 mAinto 750 ohns
Sort circut praected

4-20minto 750 Qns. 16 bit. Sort circuit
protected and opto-isol ated on ac powered
units. Not opto-isdaed on 24Mkc units.

Mixi numal | owabl e degradati on of signal 2%
under extrenes of transient and constant con
ducted i nmunity tests to EN60OB2.

Rel ay Qutputs 5 mul ti function SPOT rel ays 5 mi ti-function ST rel ays rated

raed 5 A230 Vac resistive 8A 230Vac/ 30\Mic resistive, wth gold con
tads.

I ndi cati on Integral 4digit LAQ 12 nm(0.47") high Integral, 4digit LAQ 12nmhigh characters.
characters 5red LEDs to indicate relay status S5red LEDs toindcate re ay status.

Fai | saf e Hoh loy hdd (R.23t0 29 Hgh, Low Hid

Danpi ng Rilly adustad e (R.7) FUly ad ustab e

Bl anki ng RIly adjustable (B.5 nmin 0.3 m(11. 8 ") FUly ad ustabl e

oti onal Tenp. Reduces anfoi ent tenperature errors from

sensor 0.17 %/ 1 Cof neasured distance to
0.01 %/ 1 C(34 P

Transducer

Type BWO / L RzV15 RZT15 RzZV15T

BVMBOE/ LE RXV15 RXT15 RXV15T

Tenperat ure Unconpensat ed Conpensat ed Unconpensat ed

Conpensati on

Frequency (in KH) 41.50 41.50 41.50

Beam Angl e at 3dB 10 degrees 10 degrees 10 degrees

Body Mterial CPVC CPVC CPVC

Face Miterial U et hane U et hane Tefl on

Process Tenperature * | -40to + 90 deg C -40 to + 90 deg C -20to +90 deg C

Protection | P68 | P68 | P68

Wi ght (Kg) 2.00 2.00 3.00

NOE *A | the above transducers can be approved for use in Haizardous Areas, Zones 1 & 2 but Antoi ent

Tenperature linited to: -20 to + 60 deg C (BNHEC Hexmll T6 CGERNH CATE NO  93C 108. 020X
CE approved - BEMC tested in accordance wth EN60081 & BN\50082

Prts 1 &2
Low vol tage directive, BN61010
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APPENDI X 4
PARAMETER SETTINGS BMO / L ; (--) = BMO E/ LE SETTINGS

R Description Factory| User Eng R Description Factory | User | Eng
Def aul t Def aul t
Basi c Set-up pen Channel F ow
1.00 | Application 2.00 45. 00| H ow Exponent 1.00
2.00 |Uhits 2.00 46.00| Max. How Rate 0.00
3.00 [Empty D stance 10(15) 47.00| Ti ne Base for How 1.00
4.00 |perational Span 10(15) 48.00| Total i se D spl ay Gonw. 0.00
5.00 [B anki ng DO stance 0.50 49.00| Gontr. for Ext. Sanpl er 0.00
6.00 |Rate of Change 1.00 50. 00| Penst ock Gontral 1.00
7.00 | Decinal D spl ay 2.00
Rel ays Punp Control s
8.00 [Relay 1 0.00 51. 00| Punp Sequence 1.00
9.00 |Relay 1 St 0.00 52.00| Duty & andby 1.00
10.00 |Relay 1 Reset 0.00 53. 00| Punp Exer ci ser 1.00
11.00 |Relay 2 0.00 54.00| Punp Tol erance 1.00
12.00 |Relay 2 St 0.00 55. 00| Punp Mi nt enance 0.00
13.00 |Rel ay 2 Reset 0.00 56. 00| Run-on-1 nt erval 0.00
14.00 [Relay 3 0.00 57. 00| Run- on- Ti ne 0.00
15.00 [Rlay 3 et 0.00
16.00 [Rel ay 3 Reset 0.00
17.00 [Relay 4 0.00
18.00 [Rlay 4 et 0.00
19.00 |Rel ay 4 Reset 0.00 Echo Detection
20.00 |Relay 5 0.00 68. 00| Echo Sl ection 1)
21.00 |[Rlay 5 St 0.00 69. 00| Check Search 1.00
22.00 |Relay 5 Reset 0.00 70. 00| Echo \el oci ty 344.1
Fai | saf e M scel | aneous
23.00 |Fail safe RL 3.00 71.00| Grrection VAl ue 0.00
24.00 |Failsafe R2 3.00 72.00| Paranet er D spl ay 0.00
25.00 |Fail safe R3 3.00 73.00| Software Rev. No. S Ware
26.00 |Failsafe Rt 3.00 74. 00| Reset Gount er 0.00
27.00 |Fail safe B 3.00
28. 00 | Fai | saf e Anal ogue 3.00
29.00 |Failsafe Tine Delay | 120. 00
Anal ogue Test Paranet ers
30. 00 | Anal ogue Qut put 1.00 75.00| Dgta Qiput St 0.00
31. 00 | Anal ogue (pti ons 1.00 76. 00| Har dwar e Test e
32. 00 | Anal ogue Datum 0.00 77.00| Transmtter Test e
33.00 |Anal ogue Span 100. 00 78.00| S ul ation e
34. 00 | Anal ogue Test 0.00
Tenper at ur e Nunber Store
37.00 |Probe Enabl e 1.00 95.00[ Serial Nunber Sore Ser. No
38.00 | Tenp. Conpensati on| 20.00 96.00| Security de Sore 15. 02
39.00 | Probe Test 0.00
Vol ume Conver si on Reset
40.00 | Vessel Shape 0.00 97.00| Rlay Hs/Sarts Reset | ——
41.00 | D nensi on H 0.00 98.00 GOM Tot al i ser Reset ——
42.00 |DO nension L 0.00 99.00| Rull Syst em Reset o
43.00 | D spl ay Gonversi on 1.00
44.00 | Vol une Linearisation] ——

To scrol| through paraneters 1-74 press "MIE' folloned by "1" foll oned by "TEST".

To stop

the scrd| press "(E'.
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