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1 GENERAL PRESENTATION AND DESCRIPTION

The ALMA UNI electronic calculator-indicator is intended for interruptible or non-interruptible
systems for measuring the volume of liquids other than water. It can be installed in
measuring systems mounted on tank trucks.

The UNI device is powered by two batteries.

The calculator is available in two different versions:

= Version 1 mounted directly on an ALMA ADRIANE turbine measuring device,

= Version 2 in an independent case, then it is connected to an ALMA 2B00 pulse emitter.
When necessary, the ALMA UNI electronic calculator-indicator includes:

= A 3-wires PT100 temperature sensor (example CT1001),

= And/or two ALMA DG gas detectors type Honneywell LLE105000.

The ‘IR-USB KEY’ option is used to transfer measurements results and parameters to a key.
The data may be downloaded from the key to a PC through USB cable.

The ALMA UNI electronic calculator-indicator guarantees the metering operations and
manages alarms from the measuring system.

The operating temperature for the UNI is between -20°C and +50°C.

On its front face, the UNI device has a LCD backlight protected by a glass to display
measurement information which can be read from the user interface. The five buttons have
the following functions:

=
, : g BP5 Light the display during 10 seconds
e
BP4 Normal mode: return to previous menu
METROLOGICAL mode: increment the flashing figure when imputing a
Modif value or return to previous menu

BP3 Normal mode, metering off: select the menu
Normal mode, metering on: display the values (immediate flow, temperature)
METROLOGICAL mode: select the figure to be modified or select the menu

a

Select.

v

BP2 Normal mode: validate the selected menu or value

METROLOGICAL mode: validate the displayed value or validate the
selected menu

In case of default: acknowledge the default

BP1 Reset the volume to zero before a new measurement. The data of the last
measurement are then recorded

&

Valid.
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2 USER RECOMMENDATIONS

When it is not used, it's better to close the UNI cover.

The front face glass must be regularly cleaned for easy readability and better communication
with the IR-USB key.

The display "Battery" indicates that the batteries must be changed. Batteries must be
changed in a non-explosive area. The verification seals have to be broken by authorised
personnel only. The substitution of the batteries is done by removing the box by the 4 screws
and by accessing the electronic board:

Proceed to the substitution of the batteries one after the other:

= Remove the first one and put a new battery
= Remove the second one and put another new battery
Removal of 2 batteries leads to loose stored data.

Respect polarization.

The UNI ATEX certification requires the following batteries:
= Lithium battery SAFT LS 14500 C
= Lithium battery SONNENSCHEIN SL-760

3 OPERATION

The ALMA UNI electronic calculator-indicator performs the following functions:

= It ensures the acquisition and processing of the pulses from the pulse emitter or from the
electronic card's coils.

= It calculates and displays volume in metering conditions based on Kfactor determined
during the calibration of the turbine, corrected during the calibration of the measuring
system.

In some cases, this volume in metering conditions can be corrected depending on the
flow rate and/or the type of liquid measured.

= If required, it calculates and displays the mean temperature of the liquid when it is
measured by a PT 100 temperature sensor.

= If required, it calculates and displays volume converted to base conditions. Volume is
calculated by taking into account the mean temperature of the liquid during metering.
Using a standard conversion formula, the conversion factor can be calculated according
to density in base conditions.

Density is entered manually prior to metering via the METROLOGICAL mode.
= The UNI device volume is reset to zero manually.

= It memorizes and secures measurement information, which can be read from the user
interface of the calculator-indicator.

= If the measuring system is interruptible, it presets the volume to be delivered.

= It registers accumulated volumes in metering conditions, including when the calculator-
indicator is in alarm.

The UNI calculator-indicator has 3 operation levels: USER, SUPERVISOR and the
METROLOGICAL mode for the configuration of the device by authorized personnel.
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4 USER MODE

The UNI can be either ON or OFF metering. Metering is ON between the first command level
after initialisation or resetting the current volume to zero, and resetting the current volume to
zero.

The calculator indicates the displayed quantity by selecting the symbol at the right of the
value. When a volume is displayed, the two arrows located on the right of the display screen
enable the calculator to indicate if it is a:

= Volume in base conditions. In this case, only the “L” and the arrow in front of Vb appear
on the display screen.

= Volume in measuring conditions. In this case, only the “L” and the arrow in front of Vm
appear on the display screen.

12341 |
o) volume at temperature:Vm
12340 ) converted volume:Vb

Example:
Choose product ¢
MEtErin GASoiL
unLE_LS [ 6.,)--(6600 L,][unLE_Ls] ErASInG | ( ] (0000000 |
volume
Push
button

4.1 Visualisation of values during delivery

Use BP3 to display flow rate and temperature during measuring (flow>0). Press:
One time for flow rate,
Two times for temperature.

Display returns automatically to the current volume.

4.2 Reset

At zero flow conditions, press BP1 RAZ to record the last measurement data and to
reset the volume to zero.

4.3 Transfer of measurement results to the IR-USB key (option)

The ‘IR-USB KEY’ option allows to transferring measurements results and parameters to
the key. Then, data can be used on a PC.

The transfer of the measurement results of the N last days is possible when flow rate is
zero. N value has to be set in SUPERVISOR menu.

MU 7061 EN D
@/—\LM/-\ ELECTRONIC CALCULATOR-INDICATING DEVICE UNI | page 5/19

This document is available at www.alma-alma.fr




FORM DOC 120 A

Transfer measurement results to the key:

1. Place the key on the UNI indicator such as shown below:

Place the
key in
abutment

2. Press simultaneously on RAZ and Select.

Press
simultaneously

WARNING: if it's not made that way, it may change the product for the following
unloading so check the product before starting a new one.

3. Wait for the end of transfer and display of message:

[Sync/tr%/tr fin}

!

Synchronisation Percentage of End of transfer
transferring

The file format is '.csv'.
4. Remove the key

Transfer files to a PC, see §6.
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4.4 Menu VISUALISATION

ViSuALi MEtErin Display the information of the

<J last measurement
— totALIS Display the totalisers
MEMoriS Display the measurement results
If the values are preceded by this display ‘------- “ it means they are no longer
guaranteed.

4.4.1 Sub-menu METERING
ViSuALi MEtErin ProduCt<_I GASoi<I__l

< <J
VoLuME<_I 8669 1,] Gross volume: Vm
<

— totALIS
tEMPETA N
<« Pl °C
MEMoriS
— VMF 3 | With temperature
t<—' Kg/m (" option
Vb < 8683 "

Volume converted to the
reference temperature

4.4.2 Sub-menu TOTALISER

ViSuALi MEtErin

<
totALiS O:Vrz_I 01227191,
b
«

!
0122484 ."

_ <!
MEMoriS
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4.4.3 Sub-menu MEMORISATION

The temperature, the converted volume and the density are only displayed if the
temperature option is activated.

ViSUALi —p MEtErin
<
totALiS
MEMoriS j, _ LiSt g rEFErEn__p. (0004051) — p QUEUE..______. >
u J
Y

Reading of all measuring results from the newer to the older

......... p-(dAY 103) - [ nuM 2 ] _»[UnIE_LS] —p [7856 LJ .
D day Nb of last Name of Measurement
measurement product volume (Vm)
--------- p Vb — - (7848 L") —p Hour —p» ( 14H43 | — - tEMPErA —-cccoo
Measurement
volume (Vb)

------- > (185 )" 5 VMEF — 5[ 730 ] p [0uM1 ] (GIESEL) ...

SELECt_—» rEFErEn —» (0004051) —p» QUEUE -..-..... »
\ J
Y

Reading of a particular measuring result

*
--------- 01.01.10) —p (NUM3 ] — o JEt J— 5 (30251L,) -oooooopp
Set the Set the measuring Name of Measurement
date number in the day product volume

*These values may be preceded by this display:

Its means they are no longer guaranteed
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4.5 Menu SUPERVISOR

SUPErV:J CALibrA Data used for calibration
— SEASon Choose the season
T v— PArAMEt Display the metrological parameters
L MAIntEn Status of gas detectors

OPTION IR-USB KEY:
trAnSFr Transfer parameters and
measurements results to the key

4.5.1 Sub-menu CALIBRATION

Check the measuring system accuracy during the calibration with a gauge.

SuPErVi CALibD:\J VoLuME<_l (2002, (2000 .,) Er 00.1 COEFF

4-] Last measurement gross Set the gauge volume Errorin %
volume in tenth of liters

SEASon
AV_FL0V<_l Last measurement average flow rate
<

»
>

PArAMEt AV_tEMP<_] Last measurement average temperature
<
Volume measured under minimal
MAIntEn VolL_F 0<_1 00003 4"_] flow rate (during last measement)
nb_IMPL (0o ) Number of pulses of the meter
« <
trAnSFr

4.5.2 Sub-menu SEASON

Choose the season in order to change from summer to winter time (and back again).

SuPEVi CALibrA
<
SEASon SuMMEr
<J Choose summer time or winter time
L WintEr
W PArAMEt
MAINntEn
trAnSFr
MU 7061 EN D
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4.5.3 Sub-menu PARAMETERS

FORM DOC 120 A

This menu displays the parameters set in METROLOGICAL mode.

SuPErVi —p CALibrA

<
— SEASon

¥— PArAMEt —p

L — MAIntEn

CoEFFIiC —p
<«

trAnSFr

L VM tF < (E
— FLOVIAt —p

— VOLUMES — )
!

L rEF tEM —)
-

V_HIES > O:
dAt_Hou g O:

dAtE_» (01.01.00

rEFErEn<_|—> 0000000
<

turbinE 0000000
<_|—>

COEFF_1 -5 (00.00000
« <«
FLoV 1 000.00
<
CoEFF_2 — (00.00000
« «
FLovV2 —» [ 000.00
« <+
ComECt —» (0
« <«

GASoll - (830,
wiE 1S —»j

MiniMAL > P
MAXIMAL > (080,
LF_GoAL >

— MiniMAL 0200
«—>—«

Add VoL~ m
dELAY—> -

s, S —]
<«

15.0 -

SEnSorS Puig -

rCS Mln_>
rCS MAf_p
«

tE

(050
<

!

4_|

o & (000
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4.5.4 Sub-menu MAINTENANCE

This menu displays the drain current (mA) of each gas detector and the reference
current set in METROLOGICAL mode, as well as the product temperature.

SuPErVi CALibrA

<

— SEASon

A letter is displayed between the values:

i G (gas) for dry detector sec, or
+; PArAMEt

I (linnid) far wet detectnr

| MAIntEn SEnSor 1 11.0-15.0  Drain current
! «
SEnSor 2 15.0-15.00 same as above
trAnSFr « <«
__ tEMPErA Product temperature
« «
—
| VbAt1
< ! Voltage value of
~  batteries 1 and 2
L VbAt2 3.53
<« )
| VErSlon V1.07.03 )
« < Version,
Date and
— SF dAtE JS.MM.AA > metrological CRC
« of the UNI software
| SF sum
<! _J
| PCbtEM 24 -c  Printed circuit board temperature
« «
PCt Min g |
! <« Minimal and maximal

values of printed circuit

PCt MAX operating temperatures
« «
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4.5.5 Sub-menu TRANSFER
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This sub-menu is available with the ‘IR-USB KEY’ option. It is used to transfer to the
key the parameters set in METROLOGICAL mode and the measurement results
and to download it to a PC. The file format is ".csv'. Transfer files to a PC, see 8§6.

SuPErVi

<

4.6 Faults list

CALibrA

— SEASon

A
+; PArAMEt

— MAINntEn

trAnSFr

The key must be placed on the UNI
Transfer the parameters and the

ConFiG < Synchtr%/rfin] - measurement results to the key

transfer of the measurement results.
« If N=7, the measurement results of
the last 7 days will be transferred.

Nb_d AYE_, Set the number of days N for the

Should a fault occur, the UNI displays the word "ALArM" and the fault title on the display
(using some or all of the seven digits) followed by the displayed value . The operator
acknowledges the fault by pressing down BP2 (even when pouring). Apart from battery
related faults, persistent faults cannot be acknowledged.

Once the fault is acknowledged, the selected value is displayed alternately with "------- "
to indicate that the measured values are no longer guaranteed.

ALARME DEFAUT

ProGrAM Error on the checksum of the metrological data
rAM Metrological configuration RAM fault

Faults acknowledgeable in METROLOGICAL mode
MEtro_ Configuration loss
COEFF_ Coefficient fault (disparity between parameter values)
dAtE Date loss
FLoV_ Flow setting fault (disparity between parameter values)
FrEQ_ Frequency fault (disparity between parameter values)
MEMoriS Bad writing into the memory
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ALARME DEFAUT
Faults acknowledgeable
dEF_MEM Loss of backup data concerning the last measurement
SEnSor_1 High gas detector fault (GDh)
SEnSor _2 Low gas detector fault (GDI)
LowW_FLo Flow rate less than the setting minimal flow rate
HIGH_FL Flow rate greater than the setting maximal flowrate
LF_HIGH Flow rate greater than 20m3/h when GDh is dry
GAS GDh is wet but GDlI is dry
doG Watch dog fault
overFLo Volume greater than 9 999 999 liters
MEtEr_ Discordance between the two metering channels
bobinE Loss of pulse transmitter signal
dEF CoM Communication fault on the IRDA link
totAL Totaliser fault
diSPLAY LCD display fault
FuLL Saturation of secured memorisation: more than 99 measurements
per day
bAtErY Low battery (see 82 User recommendations)
tEMPErA Temperature less than -20°C or greater than 50°C
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METROLOGICAL MODE

rEFErEn

turbinE

CoEFFiC

—— Product

—— FLoWTrAt

L VoLUMES

—— tEMPErA

—— SEnSorS

V_tHrES

dAt_Hou

MPLS

The configuration parameters can only be modified after the
processor configuration switch on the electronic card has
been switched over. Only authorized personnel can modify
these parameters. Exit the METROLOGICAL mode thanks
to the switch; the device is then reset.

IMPORTANT

Setup should be done under cover, metering off, with
dry gas detectors.

The configuration of ‘Vm’ or Vb’ volume is made
thanks to a menu which is available as soon as the
temperature option has been set to ‘YES'.
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5.1 Menus REFERENCE, TURBINE, COEFFICIENT, PRODUCTS

A correction can be applied for low viscosity measurements. The correction coefficient
can be applied on three products: Prod_2, Prod_3, and Prod_5.

rEFErEn 0000000  serial number of the measuring system
turbinE 0000000 , Serial number of the turbine meter
) Meter coefficient for low flowrate
I CoEFFl(.':<J CoEFF_:J 00.00000 (pulses per liter).
FLoOW_1 00000 Low flowrate corresponding to
< (00004 COEFF_1 (m¥h).
Meter coefficient for high flowrate
CoEFF_2
Y o 00.00000 (pulses per liter).
FLoW_2 000.00 Low flowrate corresponding to
) (0000 COEFF_2 (m¥h).
Correction coefficient for low viscosity
CorrECt O measurements  (only applied on
Prod_2, Prod_3 and Prod_5)
ASoiL
Product Prod_1 nAME GASol Definition of products (1 to 9):
0
N 830 - hame
! MVio - volumic mass in kg/m®in base conditions.
v Names and MVTB at 15°C displayed are default values.
Set: ‘000’ to remove a product from the user
Prod_9 product list.

5.2 Menus FLOWRATES, VOLUMES

A
0
FloWrAt MiniMAL 008 Minimal flow rate (m*/h)
- !
MAXIMAL J 080 Maximal flow rate (m*/h)
LF GoAL 024 Set the aim low flowrate (m*/h).
- <J Not applicable without MPLS.
VoLuMEfJ — MiniMAL 0200 . Minimal measured quantity to limit preset.
Add Vol 000.0L Set the end of metering volume in liters.
- - Not applicable without MPLS.
Set the delay for the additional volume
é dELAY (GDI dry). Not applicable without MPLS.
Accuracy class of the measuring system.
CLASS Authorized values: 0.5 or 1
MU 7061 EN D
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5.3 Menus TEMPERATURE, GAS DETECTOR, THRESHOLDS, DATE, MPLS

The temperature calibration can be done either on two measuring points or on a single
measuring point (menu CALibrA).

- Two temperature measuring points:

The measure must be done outside the range -20 to +50°C. First point: T<-20°C;
second point: T>50°C.

- Single temperature measuring point:
The measure must be done in the range -20 to +50°C.

A
(]
(]
tEMPETA EnAbLE YES
P
no
) WAIT 2 MINUTES AFTER EACH
CALibrA ) TEMPERATURE ENTRY
rEF_tEM Set the reference temperature.
V diSPL vm Choose the volume displayed in user mode:
B Vm: gross volume
Vb Vb: converted volume to reference temperature.
L SEnSorS YES Both gas sensors are connected to the UNI device.
BEFORE VALIDATION:
no Check that gas detectors are CONNECTED and DRY
) 4

T V_tHrESA reS_Min <J Detection thresholds of

) metering inputs at zero

rCS MAX 0.50 flow and at maximal flow.

+— dAt _Hou dAtE J 01.01.10

Hour o

MPLS no
<J <J MPLS link if the indicator UNI is

associated to other equipments
YES
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6 TRANSFER DATA TO A PC (OPTION)

The ‘IR-USB KEY’ option is used to transfer measurements results and parameters to a key.
The data may be downloaded from the key to a PC through USB cable.

Transfer files from the key to a PC:

IR-USB key

iof
E
of

www alma-alma, fr
Clé IR-USB

Sertal num @ 1234
Mini USB connector

PC connection warning light

1. Connect the USB 2.0 cable to the key

2. Connect the USB 2.0 cable to the PC

A green led on the key lights on to indicate that it is detected by the PC.

3. Access the key directory (see PC documentation)

The measurements results files are named ‘M0000123’ where 123 is the reference
number of the meter or of the measuring system.

The parameters files are named ‘P0000123" where 123 is the reference number of
the meter or of the measuring system.

A Files should be renamed before being stored in the backup directory.
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A A 8 & 5] E F G H 1 J K L M N o
1 Measurements summary of UNI n® 0000002 edited 03/23/2012 at 02:27
2 VmUNItotal 787418 L
3 Vb UNI totali 793840 L
4 USBkey batt 3.62 \'i oK
5
6 Day Number MeasuremerDate Hour Product Measured V(Basic Volumi Temperature Weight (Kg) Displayed D¢éDEF_MEM DOG OVERFLO  METER LOW_FLO
7
8 83 103/23/2012 00:07 PETROL 10 N/A 99.9 N/A
9 82 5 03/22/2012 06:15 BUTANE 30 310.0 18
10 82 4 03/22/2012 06:14 BUTANE 4 N/A No NfA
11 82 3 03/22/2012 00:04 PETROL 20 NfA No N/A
12 82 2 03/22/2012 00:03 DIESEL 21 2119.4 17
13 82 103/22/2012 00:02 DIESEL 7 7185 5
14 81 2 03/21/2012 23:59 UNLEADE 4 416.2 2
15 81 103/21/2012 23:58 UNLE LS 5 N/A ‘No N/A
16
File MO000123
4 A B ¢ | D J:E E
1 |UNI Parameters n*0000002 edited 03/23/2012 5t 02:27 ' i i
2 |Software version ) 438 v01.00.01
3 |Software date 0472272012
4 |USB key battery voltage 362 v
5 | Meter serial number v}
6 K1 Coefficient {Low Flow) 400000 imp/L LowFlow Q1 00.0 m3/h
?. K2 Coefficient (High Flow) 400000 imp/L High Flow Q2 00.0 m3/h
3 .Viscosit',r correction factor (0.134) (1]
2 Rcsmin (%) coo
10 [Resmax (%) 50.00 |
11 EProductl GASOIL Basic Density 830 Kg/m3
12 Product2 UMLE_LS Basic Density 730 Kg/m3
13 ;Product 3 UMNLEADE Basic Densiﬁr T30 Kg/m3
14 |Product 4 DIESEL Basic Density 840 Kg/m3
15 'Product 5 PETROL Basic Density 740 kKg/m3
16 .F‘roduct 3 JET Basic Density 780 Kg/m3
17 ;Product 7 PROPANE Basic Densiﬂr _515'ng’r\13
18 Product8 BUTANE Basic Density 585 Kg/m3
19 Products LPG Basic Density 550 Kg/m3
20 | Minimum flow rate 28 m3/h
21 | Maximum flow rate B0 m3/h
22 | Objective flow rate 24 m3/h
23‘ | Minimum Measured Quantity 200 L
24 | Added volume oL
25 | Delay oL
26 E;\1ccuracv(3!ass 05
27 | Displayed Volume Vm
28 |Basic Temperature 150 8
28 PTiDD slope 7.769698e-03
30 |PT100Y intercept 83.432  Ohm
31 |Reference current DGI Dry 16.0 ma
32 :Reference current DG2 Dry 16.0 ma
33 |LCD contrast (%) 38.00
34 |MPLS Mo
35 |Min Ci temperature 150 b o4
36 |Max Ci temperature 35.0 5
CEESW ey |

File PO000123

ELECTRONIC CALCULATOR-INDICATING DEVICE UNI
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FORM DOC 120 A

A FOLLOW THE INDICATION BELOW TO REMOVE THE KEY:

. Left click onthe # icon at the right hand corner of the task bar.

W RO B RREYDE P @ 105

LEFT CLICK ON THE ICON

. Right click on « Safelz remove the USB mass storage device... »

=l 1416
P vendredi
29/06/2012

= Alma : Résultat de vo. .. Retirer Périphérique de stockage de masse USE - Lecteur (G:) en toute séaurits

"' =tirer TS5Tcorp DVD+-RY TS-L632H - Lecteur (D) en toute séourité

& RETRAIT CLEF USB- ...

CHOOSE AND CLICK

« Wait the message and check the green led is off. The key is then turned off.

"
1) Le matériel peut Etre retiré en toute sécurité

Le périphérique ‘Périphérique de stockage de masse USE' peut
maintenant tre enlevé du systéme en toute séourité,

e ﬁ* DT

/

WAIT UNTIL THE MESSAGE ALLOWING THE KEY REMOVAL

» Disconnect the USB cable from the PC.

MU 7061 EN D
@ALMA ELECTRONIC CALCULATOR-INDICATING DEVICE UNI | paoe 19/19

This document is available at www.alma-alma.fr




