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Introduction

This solution is the QuantityWare standard implementation of a model-based Quantity
Conversion Interface (MQCI).

It is part of the product Bulk Calculations Petroleum Version 1.0A (BCP 10A) and also included
in the product Bulk Calculations Gases Version 1.0A (BCG 10A) with SPO1.

There are several ways in which Quantity conversion calculations can be approached, all of
which are comprised of distinct “calculation steps”. A sequence of calculation steps, typically
including calculation procedures of measurement parameters, the conversion of different kinds
ofquantities (“di mensi,aswellasiiounding préteduresy comprnise theo gy )
basic definition of the conversion model.

Different conversion models are defined in national and international measurement standards
and are in use within the oil & gas and chemicals industries.

Technically, the implementation of a specific model should be independent of the interface by
which the model-based conversion algorithms are accessed.

The standard SAP QCI provides one calculation model which is integrated within the technical
interface. This model can be enhanced via BAdl implementations to a certain extent, but does
not allow for deviation from the volume correction factor approach; in addition to this, extension
of the standard SAP model to include weight calculations is cumbersome and requires code
modifications.

QuantitywWare has developed a new model-based QCI (MQCI), which enables implementations
of any possible model, for any given quantity (weight, mass, volume, energy, liquid volume
(LNG), gross, net volumes etc.). The MQCI is seamlessly integrated into the SAP QCI and can
be either utilized in parallel with the proven SAP QCI conversion logic in any SAP Oil&Gas

system, or as the single quantity conversion model solution within your SAP Oil&Gas system.

This solution is accessed by the SAP Quantity Conversion Interface (QCI) and is controlled by

conversion groups which are delivered by QuantityWare.

® Quantityware MQCI 5/30



J QuantityWare

1. Installation

The technical implementation is provided as a part of a QuantityWare support package.

Please follow the standard SAP instructions for importing service packages into your system via
transaction SPAM.

SAP Oil & Gas must be installed
Quantityware BCP 10A or BCG 10A must be installed.

Customizing settings are included in this package, which are needed in every client in which this
standard is used.

On ERP releases 4.72 and below, the related customizing transport (defined in Note 000006)
must be imported into all necessary clients, or distributed to them from client 000.

On releases ERP 2005 (ECC 6.00) or newer, BC Set /QTYW/BCP_10A or BC Set
/QTYW/BCG_10A must be activated in the relevant clients.

Please refer to the QuantityWWare BCP & BCG 10A Installation Guide for more information.

WARNING: If you import the customizing template into a pre-existing client, any
pre-existing entries listed within the template (transport or BC-Set) will be
OVERWRITTEN!

© Quantityware MQCI 6/30



2. Components of the installation
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The main part of the installation is software package /QTYW/QCI. The package contains:

= function groups which implement the model based quantity conversion interface
- the dialog screen for classic SAP transactions
- the conversion models

The installation then contains BAdI implementation /QTYW/QCI for SAP BAdI
OIB_QCI_ROUND_QTY, which connects the MQCI to the SAP QCI. Exactly one method is

implemented:

=3
I Method  Edit Goto  Utilities  Erwironment  Systern Help

(] I eae DHE S0on FR 0B

Ty

Class Builder: Class /QTYW/CL_IM_QCI Display

32| 22 s e o s | =

| Pattern H Pretty Printer | I ‘ Signature | J ‘E Public Section HE Protected Section ‘ E P

Method JIF_EX_DIB_DEI_RUUND_DTY~CHEEK_DCI_INPUT ‘Aulwe

B I e i e

METHOD f_ex_oib_gci_round_gty~check_gci_input

*! Note: SAP NOTE 11508184 should be implemented to pass all
*! messages hack through BAdI method to application

CLEAR ct_return(]
*! Gort UoM Tab
CALL FUNCTION ‘/OTYW/MOCI_SORT_UOM_THE'
TABLES
it_param = ct_param
CHANGING
ct_guantity = ct_guantity
EXCEPTIONS
caleulation_failure
OTHERS
IF sy-subre <= 0.
MESSAGE 1D sy-msgid TYPE sy-msoty NUMBER sy-msgno
WITH sy-msgvl sy-msgv2 sy-msgv3 sy-msgwd
RAISING calculation_failure

1

ENDIF.

*! Calculation
CALL FUNCTION ‘/OTYW/MOCI_QUANTITY_COMYERSION'
ES

TABLI

ct_return = ct_return
CHANGING

ct_paran = ct_param

ct_guantity = ct_guantity
c_we_know_it_hetter_than_sap = c_we_know_it_better_than_sap
EXCEPTIONS
calculation_failure
OTHERS
IF sy-subrc <= 0
PERFORM collect_message IN PROGRAM fgtyw/sapimgci
TABLES

1
2

ct_return
USING
sy-msgid
sy -Msgno
sy-msgty
sy-msgvi
sy-msgv2
SY-msgv3

SY-MmEgvd .
DELETE ADJACENT DUPLICATES FROM ct_return
MESSAGE 1D sy-msgid TYPE sy-msgty NUMBER sy-msgno
WITH sy-msgwl sy-msg¥2 sy-msgv3 sy-msgvd
RAISING calculation_failure
ENDIF
IF NOT ct_return IS INITIAL
SORT ct_return.
DELETE ADJACENT DUPLICATES FROM ct_return
ENDIF

KD

EE

| |us co

|Ln1 - Ln 56 of 56 lines

I [ col ) a5 B[ orangs [ ins |

%
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OIB_QCI_QUANTITY_CONTROL.

your system.

This BAdI Implementation is delivered with SPO6 onwards as active
implementation. With note 000016 (included in SP11) QuantityWare
delivers this implementation as an inactive implementation, together with
a new state-of-the art MQCI integration via enhancement implementation

IQTYW/MQCI which delivers a dynamic enhancement point in function

This way, SAP Oil & Gas customers that have already implemented any of
the methods of SAP BAdI OIB_QCI_ROUND_QTY do not have to merge
their implementation with the QuantityWare MQCI implementation

described above. Technically, both integration methods do not modify

Enhancement Implementation /QTYW/MQCI:

=3

Enhancement Implementation  Edit  Goto Utilities  Enyironment  System Help

(] JH @ DHBIaDOD | AR @@

=y

Enhancement Implementation /QTYW/MQCI Display

2| 52172888 I 3 8 1 6 8

@M‘ME Pepositary Enhancement Implementation |IUTVWMUCI

Active

E%Hepos\toly Browser

%Hepos\tow Information S pstem
[B]Taa Browser

Froperties , Histary  Technical Details ation Elements

Enh. Impl

Enhanced Development Object: QB Q|

EE E B EE EEESR

List of Enhancement Implementation Elements

B Transport Organizsr
B Test Repositony

Function Group d

1«10

|0verwrite|Enhancemem Implementation Type| Enhancement Implementation PointiSection

Enhancement SpuiPrugram

SAPLOIB_QCI Dynamic Enhancerment Point

4 »
«al=E(E|all

Ohject Name |
~ [JolB_acl -
< &3 Function Module[ =]
OIB_QCI_CALL.
QIB_GCI_CHEC
OIB_QC|_CONY
QIB_QCI_DN_T
0IB_QC|_GET._|
QIB_QCI_HYDR
QIB_QcC|_MOVE

OIB_QCI_MOVE
QIB_QcC|_MOVE
OIB_QCI_MOVE
QIB_QCI_MOVE
QIB_QC|_MOVE
QIB_QCI_MOVE
QIB_QC|_MOVE
QIB_QCI_MOVE
OIB_GCI_MOVE LS

WFUOIB_QCI_QUANTITY_CONTROLSE:BEGINEI

anf

|

(4]l

olB_acl MovE(=]
[db]

a4z
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=

Eunction Module  Edit Soto  Utilities  Emvironment  Swstem  Help

=y

@ 90 e oHB 2D LD FE @m

Function Builder: Display OIB_QCI_QUANTITY_CONTROL

Nl ]=E] L] ) E]

@‘MIME Repositary

| Fattern || Fretty Printer H Function Module Documentation |

Function module |DIB_UEI_DUANTITV_EDNTRUL |A:tiva

,5% Repository Browser

@gﬂepusllow Infarmation System

Aftributes .I Import i Export i Changing i Tahles i Excepllunsm—

0QIB_GICI_READ_SPECIFIC_CONY_ Read specific d

[l Tos Bonir AR ===
%Transport Organizer
Test Repositary
S *$*§-5tart: (1 )------
EMHANCEMENT 1 FOTYW/MO
Function Group - DATA: 1f_mgci TYPE .
|oie_aci R CALL FUNCTION */OTYW/MOGI'
THBLES
==zl %Iﬁ | ‘%IEI@ | ct_paran = t_paran
Object M ) o ct_guantity = t_gt2tab
YJEE REIE CEBITIA . ct_return = t_return
OIB_QCI_MOVE_VALUE_TO_ITAB  Maove field to Q([« | CHANGING
QIB_QCI_PARAMETER_CONVERS! QCI calculahunz c_we_know_it_hetter_than_sap = 1f_mgci
QIB_QCI_QUANTITY_CONTROL QCI: Quantity & EXCEPTIONS
OIE_QCI_READ_COMY_PARAMETE Read HPM cony g?l{gg;atm”ﬁa”“re = 12

OIB_QCI_RFC_SERVER
QIB_GICI_SERVER

RFC server inte;
QCI_Server to cf

IF sy-subrc == B
MESSAGE ID sy-msgid TYPE sy-msoty NUMBER sy-msgno
WITH sy-msgul sy-msgw2 sy-msgv3 sy-msgwd

1«10

I (] Dictionary Structures RAISING calculation_failure.
b (3 Type Groups ENDIF.
b O Fields IF NOT 1f_ngei 15 INITIAL
I (7 Subroutines RETURN.
b [J FBO Modules ENDIF .
b [ R sl ENDENHANCENENT |
b [ Sereens BER-ERIT (1§ - < e mmm e oo oo e e B
b (3 GUI Status AN .. =
b 6UITitle T I — I 0]
P [(JIncludes = Li1,Co1 Ln 1 - Ln 30 0f 222 lines
| ] o (K] I e K
Al

Test report /IQTYW/MQCI_TEST validates the installation of the MQCI. For the installation test,

exactly one conversion group - QWWW - is delivered, which implements the “zero model” for

the MQCI. T h eZerd model” is a mode of operation whereby the Interface is called and no

calculation or data check is performed, allowing us to reliably test the MQ C | istérface.
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3. Supported models for BCP & BCG

All current and future models are implemented via standard SAP QCI customizing table
settings. As described on page 5, a model consists of a sequence of function module calls,
which are, in turn, defined in table OIB04. This sequence is executed for each conversion
calculation to calculate a target quantity based on a set of conversion parameters and a source
quantity.

A model sequence typically consists of implementations of complex parameter calculation
functions (based on measurement standards, e.g. ASTM D1250) as well as the conversion
calculation model functions (also based on measurement standards, e.g. DIN 51650) which are
defined in the correct processing order.

This document, describes the MQCI and implementations for eight conversion models.

A single conversion model can be utilized for several products, where each product may require
a different standard implementation allowing the calculation of, e.g. volume correction factors or
density values. Thus, calculation implementations - e.g. volume correction factors or densities at
various reference conditions for different products - are always described within separate
documents; a reference therein is made to the model used within the conversion group
configuration, delivered by QuantityWare.

Once new models beyond the eight models described in this document are available, these will
be documented in an updated version of this document. However, with the available eight basic
models many different conversion models can already be configured. As an example,
integration of ASTM table 1 conversion factors is possible via customizing and configuration of a
conversion group.

Also, legacy system results that operate on fixed point arithmetic can be reproduced with a
flexible rounding model, which is part of all but the DIN 51650 model functions.

3.1. DIN 51650 model
The DIN 51650 modelisdescri bed in standard DIN 51650 “Testing

products—det er mi nati on of quantity”. |t deeddori bes the r
calculate a target quantity at ambient conditions from a given source quantity for the quantities
(“di mensi ons"”)
=2 mass
=2 weight in air
9

volume

® Quantityware MQCI 10/30
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It also specifies rounding of intermediate results (mass in KG to 0 decimals, volumein L to 0

decimals).

3.2. Chemicals model

The chemicals model is based on a linear expansion model for thermal expansion which
enables easy calculation of densities at any given temperature. Conversion between quantities
is always performed using a density at the correct temperature base. No specific volume

correction factor is involved in the conversion model

3.3. SAP QCI model

The SAP QCI model is an open model based on DIN 51650, without built-in intermediate
rounding.

3.4. Liquid vapour model

This model contains special functions that calculate liquid volume quantities for a vapour space
volume (within a tank of known capacity). Source volumes (liquid) are converted to weight and
mass and volume UoM, where the weight and mass UoM quantities include the vapour weight

or mass quantity. The total volume can be calculated as well.

3.5. US QCI model

The U.S. (United States) models contain a different conversion strategy. The above mentioned
models (as well as the original SAP QCI model) are basically SI models. These always convert
guantities to Sl units before converting these quantity values to target values (also in Sl units),
and then the resulting quantities are converted to the requested target unit. While this is
acceptable for Metric quantity conversions, conversions using U.S. customary units can result in
rounding differences (typically at 6 to 7 relevant digits).

The U.S. models use alternative “SI” units, assigne
volumes, weights and masses.

Example: You assign:

LBAastheal t ernate “SI” wunit for weight.

PPG as the alternate Sl unit for density.

UGL asthe alternat e “ SI' " wunit for vol ume.

Now, all source volumes are converted to UGL, then using the PPG density conversion to
weight is performed (LBA). This way, exact conversions as expected via ASTM Tables 8 and

26 are possible.

® Quantityware MQCI 11/30
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The US QCI model uses the above described conversion logic in conjunction with the SAP QCI

model.

3.6. U.S. chemicals model

The US chemicals model uses the above described U.S. conversion logic in conjunction with
the Chemicals model.

3.7. U.S. liquid vapour model

This model is identical with the liquid vapour model described above, but allows configuration of

an alternate (U.S.) base conversion logic. You can define non-SI UoM as base conversion UoM.

3.8. Alternate base model

This model supports all possible alternate base conversion UoM for density, mass, weight and
volume conversions. The flexibility of this model enables MQCI conversion group configurations

for all possible models that utilize a volume correction factor approach.

3.9. LNG alternate base model

This model supports all possible alternate base conversion UoM for density, mass, energy,
heating value, liquid volume and gaseous volume conversions. The flexibility of this model
enables MQCI conversion group configurations for all possible LNG scenarios. Conversion from

and to quantity values is always achieved via a mass conversion.

3.10. Natural gas alternate base model

This model supports all possible alternate base conversion UoM for density, mass, energy,
heating value, liquid volume and gaseous volume conversions. The flexibility of this model
enables MQCI conversion group configurations for all possible natural gas (pipeline, storage,

gas plant) scenarios.

© Quantityware MQCI 12/30
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4. Model based quantity value rounding

4.1. Main calculation steps of the MQCI models

All MQCI models described above perform a sequence of conversion steps to convert a given
transaction quantity (volume, mass, weight) at observed conditions to a target quantity (volume,
mass, weight) at alternate conditions.

In afirst step, the transaction quantity is converted to the base conversion UoM BCU_o_dim1
(where the BCU_o_dim1 is of the dimension of the transaction quantity at observed
conditions).

The BCU_o_dim1 quantity is then converted to the base temperature condition, BCU_b_dim1
(Base conversion UoM temperature base) in a second step.

This quantity value is then converted to the BCU_b_dim2 (e.g. from volume to weight
dimension) in a third step.

Conversion to BCU_a_dim2 at alternate conditions is performed in step 4.

Finally, the BCU_a_dim2 quantity value is converted in step 5 to the target UoM at alternate
conditions.

BCP Example: Conversion group QOV8 is defined at standard temperature 60°F. Base
conversion volume UoM is BBO (U.S. Barrel, 0 decimals), Base conversion weight UoM is LTA
(Long ton in air), Base conversion mass UoM is LTO (Long ton in vacuum) - See the screen
print below:

® Quantityware MQCI 13/30
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= =
Tablewiew Edit Goto Selection LHilities Systerm  Help
@ D AHIe@e SHE HDA mE
Display View "Assign additional units to MQCI conversion ...
Dialog Structure | Assign additional units to MACI conversion graup Al
= [JEstendend conversion gif™ Ty Toci unit of Measure |MU |QCI Unit Description
gtﬂ_@f'mz_de””““'”t“ 1075 [5) BASE_DENSITY_UON LPB Alternate hase density Uoh [+]
ink reading group tcf—
) g_g b ] Qove US_BASE_MASS_LOM LT Alternate base mass Ua E
=1 Assign additional unifl—| —
[T Assign set1D to cany _DDUE US_BASE_WOLUME_UOM  BBO Alternate hase volumeUoh
0oyg US_BASE_WEIGHT_UOM  LTA Alternate base waight Lo
|| [+]
[]
Ll [+
5 Fosition... Entry 1 of 4
[=+E
[ KN
| alZ

Conversion example 1: Convert 1000000 UGL at 82°F observed temperature (with a density of
32 °API at 60°F) to L15 (Litre at 15 °C).

Step 1: Convert 100000 UGL to Base conversion volume UoM BBO

Step 2: Convert the BBO value to standard conditions: 60°F by applying the correct volume
correction factor.

Step 3: Not required, since we deal with two volumes

Step 4: Convert the BBO at 60°F to BBO at 15°C using the volume correction factor from base to
alternate conditions

Step 5: Convert the BBO at 15°C to Litre at 15°C.

Conversion Example 2: Convert 1000000 UGL at 82°F observed temperature (with a density of
32 °API at 60°F) to LBA (Pound in air).

® QuantityWare MQCI 14/30
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Step 1: Convert 100000 UGL to Base conversion volume UoM BBO

Step 2: Convert the BBO value to standard conditions: 60°F by applying the correct volume
correction factor.

Step 3: Convert the BBO value at standard conditions to the base weight UoM LTA by
multiplying the BBO value with the density in air in LTA per BBL (Base density UoM LPB).
Step 4: Not required

Step 5: Convert the LTA value to LBA using either ASTM Table 1 factor or the SAP factor.

4.2 The base conversion unit concept

As described above, the base conversion UoM for density, mass, weight and volume is defined
for each model. The S.I. based models always use the S.I. UoM as base conversion UoM.
Important for the alternate definitions is, that the base conversion UoM are consistent. If you
choose LB (pounds) as mass or weight base conversion UoM, and UGL (U.S. gallon) as volume
base conversion UoM, the density base conversion UoM has to be LB/UGL (Pound per gallon).
For BCP conversion group, you maintain the base UoM for all relevant dimensions as shown
above (Additional UoM assignment), for BCG you define the coherent base units within the

conversion group detail maintenance.

4.3. Rounding steps

As described above, up to 5 calculation steps are possible to convert a transaction quantity to a
target quantity value. Within each step, you may want to apply UoM specific rounding to the
intermediate results.

QuantityWare recommends to apply rounding only to the initial transaction
quantity value and the final target quantity value and to utilize maximum floating
point accuracy for the intermediate steps. However, it may also be necessary to
apply rounding to intermediate results, if legacy system results need to be

mapped, or national standards require such rounding.
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4.3.1. Transaction quantity rounding

The transaction quantity is passed via SAP transactions to the MQCI. SAP transactions typically
do not support rounding of the transaction quantity. You can enforce rounding within the MQCI
of the transaction quantity by assigning rounding function
/QTYW/MQCI_ROUND_TRAN_QUANTITY to the MQCI configuration. You have to set the
UoM rounding settings to the required decimals (see description below in Step 4.3.5 how to

perform these settings).

4.3.2. Base transaction quantity rounding

Base transaction quantity roundi nlgasedransactbre achi eved
guantity” f 1l ag i nThemtbe base quantty valileasmourgled aacqrding to the
UoM rounding settings of the Base conversion UoM.

4.3.3. Intermediate value rounding

I ntermedi ate rounding i s iancthdremeeddi abtye sreea stulntgs "t hfel &g
conversion group. Then, the intermediate quantity value is also rounded according to the UoM
rounding settings of the Base conversion UoM.

4.3.4. Base target quantity rounding

Base target (alternate) quantity roundingcan be achi eved by setting the “Ro
guantity” flag in the conversion group. Then, the b

to the UoM rounding settings of the Base conversion UoM.

4.3.5. Target quantity rounding
MQCI implementations contain a generic function /QTYW/MQCI_ROUND_ALT_QUANTITY

which is part of every conversion group configuration contained in our MQCI template. Within
this function, final target/alternate quantity value rounding (masses, volumes, weights, energies

etc.) can be performed, if the corresponding unit of measure is per definition, to be rounded.

4.3.6. Rounding definition

The rounding definition must be made separately via transaction /QTYW/UOM_ROUND for
each unit of measure. You can access this transaction also via the QuantityWare Petroleum
Measurement Cockpit (BCP) or the QuantityWare Gas Measurement Cockpit (BCG): Goto ->
QuantityWare IMG:

® Quantityware MQCI 16/30
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= == RS
Implementation Guide  Edit Goto  Additional Information Utilities System Help

g 210 @@ SHR B noa B B
Display IMG
(3] || Existing BC Sets [ BC Sets for Activty [[ i Activated BC Sets for Activity ||l Release Notes | || chan
|Structure |
= Quantityivare Solutions:
= Bulk calculations petraleum - BCP

‘E: lP- Deﬂne 1JaM rounding
@f (£» Maintain reading group data
5 & Define ranges for reading group data
By @ Cconversion group maintenance
2y & Assign dimension ID (DIMID) for mass and weight in air
2y (& Define Mapping between SAP Ual and ASTM Uaht
@1 @ Cefine ASTM Table 1 conversion factars for weight, mass and volume units
2y (& Define UoM sorting during quantity calculation
= Bulk calculations gas - BCG
= (& Maintain GC| parameters
& |z (&> Define UoM rounding

MG main component technical keys

@1 @ Waintain reading group data

¥ (& Define ranges for reading group data

@1 @ Maintain LNG & natural gas MQC| conversion groups

By @ Define hasic natural gas physical constants & values

By (& Define compression factors for dry air

25 & Maintain 150 13443 conversion factors

By @ Maintain physical property data for natural gas components

By (& Maintain additional physical property data settings

@1 @ Define physical property components sorting sequence for reporting display
By @ Maintain atthobaric malar valumes of individual components of LMG
2y (& Maintain Correction factars far volume reductian of LNG mixures
2% (& Define UoM sorting during quantity calculation

a7
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= == RS
Tahle View Edit Goto Selection  Utilities  Systern  Help

& 1A H @ BHE atoan R/ e
Display View "UoM Rounding settings™: Overview

[«JP1E

| |Lrels
LFH3
" |Lsms
LTz 2
" Ltos

M15 3
M2 3
M2 3
M3 3
MBO 3
" |meLz
MG 3
M F
phd |3
MIN 3
ML 3
MM 3

IL<1D]

END:

Ed Position... Entry 41 of 86

a7

I f you maintain a valid entry in the field: “Deci ma

rounded. Valident ri es f or “Deci mal pl . rounding” are:

Any number between 14 and 0 (rounding to the 14" up to 0 decimal places after the period)

Any number between -1 and -10 (rounding to the second up to the 99" digit before the period).

Exampl e 1: Yo placesedundifigda the umtaBBL to 2 (two). The
system calculates a volume of 42.227896789 BBL. Rounding leads to a
reported result of 42.23 BBL.
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Example 2: You set fi D e c iplatasl rounding for the unit BBL to 1- (one
minus). The system calculates a heating value of 42.227896789 BBL.
Rounding leads to a reported result of 42 BBL.

If the rounding definition for a UoM is not defined in this table, no rounding will
be performed (BCP SP09 and higher, BCG SP01 and higher).

If you are running BCP on an SP level below SP09, you can utilize report
/QTYW/COPY_ANDEC to copy the rounding settings defined via transaction CUNI for a
UoM to table /QTYW/UOM_ROUND. This report is automatically executed during SP09
installation (BCP) and SPO1 installation (BCG).

QuantityWare had to change the QuantityWare rounding customizing design
owing to the fact that the SAP transaction CUNI does allow negative value entry
into field TO0O6-ANDEC, however under certain circumstances a short dump is
caused by this setting since SAP function UNIT_COMVERSION_SIMPLE_OLD

does not allow such values.

4. 3. 7. Statistician’s rounding

In a conversion group, you can define that all rounding within the MQCI model functions is done

using statistician’s rounding.
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5. ASTM Table 17 MQCI integration - BCP

ASTM Table 1 defines conversion factors for volume, weight and length units. Since this table is
a “de fact o” ifonliquidpétrolgum prodacts,daantdyWare supports - within the
MQCI quantity conversions between masses, weights and volumes - the ASTM Table 1 factors.

E FE w
Tahle Wiew Edit Goto Selection LUtilities System  Help
(] IHI Qe RHE anLa PR e
Display View "Extendend conversion group maintenance": Details
Dialag Structure | Dens. Type |Density (ahsaluts) ] ;
= & Extendend corwersion or|  Base temperature (val ) 15, 08 7|
CIMQC! madel function | B termp nit CEL
= Link reading 9roup it| - gacg pracsure grol)
DAss?gn additional uni Bl O — |
[T s gign set 10 to cony LI
Density unit KGY
Density unii(ei) ]
ExtVers AP11250-04 g|
Liguid handling call external routines g
Heat val. type o]
Heatvalue class ]
Heatwval. unit ]
Hival. unit (ext) ]
Base tempetature (comb.)
Bstemp.U (comb.) ’_|
Base pressure (comb.)
Bs.pres.U (comhb.) ’_|
Gas handling external routines are not called g
Extindicator o]
Aromatics B
Idealireal Use ideal gas routine b}
ASTHM Table 1 Do not use ASTM Table 1 conversion factors ]
Wol.correction \First\iolume Correction Factor (5 decimal places) E|
[[] Round base transaction guantity (Base UoM rounding settings)
[l Round intermediate MQCI quantity values (Base Uoh rounding settings)
[ Round base target quantity value (Base LoM rounding settings) =
[ [«I[+] [ Round quantities and pararmeters within Model using statistician's rounding ?
| 47

I n txteerf&ed conver si on trapsadiengaccessiblevia the Retmoteen’
Measurement Cockpit) for each conversion group, you can define if the ASTM Table 1
conversion factors, or the standard SAP conversion factors are to be utilized. QuantityWare
delivers the ASTM Table 1 values as part of the QuantityWare BCP BC set for SAP Dimension
ID (DIMID) VOLUME and QuantityWare Dimension ID (DIMID) WGHTA (Weight in air). For
other DIMID (e.g. MASS or VMASS) you have to copy the relevant entries.
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You can select whether the MQCI solely uses ASTM Table 1 factors, raising an error if an entry
is missing, or continues with the SAP standard conversion factor if no ASTM Table 1 conversion
factor is maintained or available.

You can also choose whether the MQCI skips the conversion to the base UoM if source and
target UoM are identical (except for possible temperature assignments). This setting avoids
rounding issues that will occur quite naturally due to the limited accuracy of the ASTM Table 1
conversion factors, especially when converting back and forth between base UoM and source
and target UoM.

Finally, you can decide whether“St at i st i c i "asrappked to al MQdI quardity value
rounding steps. This overwrites the default setting, which is the well known “business rounding”
procedure.

For natural gas and LNG conversions, ASTM Table 1 is not relevant. However,
if customers require a similar approach, integration into the relevant model

functions can be made available in a separate support package.
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6. Support of classic SAP dialog transactions
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SAP continues to support classic dialog transactions (e.g. MB* and MI* for goods movement
transactions, VL* for delivers processing), where the classic SAP QCI dialog box is utilized.
The QuantityWare MQCI also supports these transactions, utilizing a dialog box which supports

the Reading group concept, thus enabling full support for all conversion parameters:

I@QuamityWare WG] - Dialog box

Material data
Material: QnvT QovT
Plant QeEEq Werk 0001
Starage Location efeleh} Lager Q001
Batch
Transaction guantity 10000,000 EBL
Result
Farameter | value Ju__ [ addt gty Ju_m
COhsered temperature 80,00 FAoH 9.915 bo@ BBGE ||
AP Gravity (vacuurm, @ 60 °F) 30, 00000 LPI 1,356,273 LTO [
WCF to 60 °F o,991500 1.378,037000 TO | [
Long tons per harrel (60°F) 30, 20425 AP 416.430 000 UGG | |

(2]

=]

0 e K1Y

The QuantityWare MQCI supports Batch Input processing with BCP SP09
using Screen 2000 within the MQCI function group /QTYW/MQCI as a
dialog box for BCP products. All MQCI conversion groups are supported.
However, QuantityWare strongly recommends using the available BAPI
instead of batch input processing for automated document posting (e.g.
from external systems) into your ERP system.

For natural gas and LNG conversion groups delivered with BCG SPO01,
Batch Input is not yet supported via the MQCI.
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The QuantityWare MQCI Batch Input Screen for BCP products is displayed below:

/ll

II:UQuantinWare MG - Dialog box

=

iaterial data
Material  00Y7 |aoy7 |
Plant 001 werk 0001 © Btor.Loc.  |B001|Lager 0001

WQCI parameters

Quanty | 100000,000  |BEL  TestDensity 60, 0000000
Mat temp. |90, 00BEAD0 TestDens. (aif) |

HRRE

|
Mat. press. | | |:| Dens.Corr Factor |
Wap.press, | | |:| DCF Temperature Unit
Wap. temp. | | |:|
Tankcap. | L[]
Wapour car |:| Testtermperature |BEI,EIDDEIDEID |FHH
Test pressure | | I:l

Dens. Chern. | L[] [ Hydro.corr.
Th.exp.co. | | |:|

| 98130, 060 BB

Additional quantities
| 98130, 000 | BBE|~ | 11317,333|LT0|[
| 11498,541 70 | | 4121460, 600 UGG [
MQCI 23/30
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7. Flexible density type input for liquids

B quantityware

If you utilize a standard SAP QCI conversion group for liquid products, you have to define a

density type in the conversion group; the system then expects the data entry for densities using

the density type specified which can be API gravity, relative density or absolute density.

MQCI conversion groups can be configured to allow density value entry as well as calculation of

the base density for all three possible density types.

For API gravity, you then have to pass the density UoM API, for relative density RDW, for

absolute densities any density UoM.

With BCP SP09, QuantityWare delivers conversion groups Q210, Q212 and Q213 as examples.

Example: Conversion group Q210 is defined for absolute density values:

g

Calculator  Edit Goto Systern Help

@

a4 @@ CHE BHDhOeE

IZHEEE!,

QCI : Calculator for additional quantities

|L‘ET Material || {Rejuse Defaults |

Calculation parameters

Conv. Group |0210[c) |[PRODUCTS 2004 WEIGHT DENSITY 15 °C
UaM Graup OTe|  [QUANTITYWARE WEIGHT IN AIR
Date |30.10.2008]13:22 51|
Input Gty Add parameters for chemicals
Transactn. aty. | 100000|BEL| | | Base density
Therm. expan. coeff.

Result
Pararneter [c... Tvalue [ [ | Aadt.ty [u-Tw. JEOIE
Ohserved temperature 20,00 CEL 11360738, 344 K6 | [
Test density 6,00184 PPG 11343173, 993 K68 | [
Testtemperature 15,00 CEL 1hE08729 493L ]
Density at observed termp. 714 EG63 KGY 16736390, 89612 [
Base density 719,179 KB [<] 15796818,637L15 | [ [
VCF observe to base D,993580 [+] 15898729,493L20 | [ [+]

I | Y D]

417
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You can also enter a relative density value as test density for the same conversion group:

=g Y= E
Calculator  Edit Goto Systern Help

v a0 CEQ SHEBE SDhaa
QCI : Calculator for additional quantities

|E° Material || {Rejuse Defaults |

Calculation parameters

Conv. Group |0218  |PRODUCTS 2004 WEIGHT DENSITY 15 °C |
UoM Group OTA|  [QUANTITYWARE WEIGHT IN AIR |
Date |30.10.2008]13:22 51|

Input Qity Add pararmeters for chemicals
Transactn. aty. | 100000|BEL| | | Base density

Thetm. expan. coeff

Result
Farameter |c... [value [V i | E T T U m... F
Obsened temperature 20, 600 CEL 11360939 561KE ||
Test density D,?1QQDD| RO 11343370 240 KGR | |
Testtemperature 15, 00 CEL 1RE08T29 4831L ]
Density at observed termp. 714 Ba&z2 KGY 16736390, 89612 [
Base density 719,192 I{E'u'|Z| 16796818 637 L1565 [ E
WCF ohsene to hase 0,993530 |z| 1RE98729 493120 | [ |z|
Ll | [ |[4][+]
a7
MQCI 25/30
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The MQCI also calculates the base density (air and vacuum) for all density types:

=g
Calculator  Edit

=@ =
Goto Systern Help

@

a4 @@ CHE BHDhOeE

QCI : Calculator for additional quantities

|L‘ET Material || {Rejuse Defaults |

Calculation parameters

Conv. Group |0218  |PRODUCTS 2004 WEIGHT DENSITY 15 °C |
UaM Graup OTe|  [QUANTITYWARE WEIGHT IN AIR |
Date |30.10.2008]13:22 51|
Input Gty Add parameters for chemicals
Transactn. aty. | 100000|BEL| | | Base density
Therm. expan. coeff.

Result
Farameter |c... [value [V i | E T T U m... F
Baze density(air, "AF1 B5, 36000 iP1 11434232, 994 K6 | [
Base densityiair, rel.) o, 7188600 ROW 11416555, 360KGA | []
Base density (“AFI; 55, 06000 IF1 15988729, 4930 | [
Base density rel.) o,713300 RDW 15837911, 911 L12 | [
Base density (air, abs.) 5,99267 PPG[<] 15898729, 493L15 | [ [<]
Base density (ahs) £,00195 PPG[+] 16001297,812L20 | [ [+]

N o L]

a7

Depending on the rounding settings, and du

standard implementations, you cannot expect to obtain identical quantity value

results with an accuracy of more than 5 relevant digits.

e to input density rounding within
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8. Installation test

7.1. MQCI Installation test

In the delivery package, QuantityWare provides a test program that can be used to validate the
installation of the MQCI.

Note that the BC set /QTYW/BCP_10A or /QTYW/BCG_10A has to be installed
in your client for the test reports to run successfully.

Execute report /QTYW/MQCI_TEST using transaction SA38 or access the report directly via the
Petroleum Measurement Cockpit:

=

[ =1 RS
Cockpit Goto  Enwironment  Quantibd™are.com  System Help

& 3 AH S SHE HBan| e
Petroleum Measurement Cockpit

| Cockpit: Infarmation ||@ Quantitdare. com || [ oil&Gas test calculatar || [ auantitvare calculator

Test Tools

KD

Run a specific standard testvia selection screen

ASTH D1250-04 ASTM D1550 - Butadiene
ASTH D1 250-04 (MQCH DI 51650 - v Method

ASTH D1 250-80 BE EM14214:2004 - Biodiesel
ASTM O 250-80 (MQCI) NBR5992 - Ethanal
ASTM D 1250-52 (Equation) Chemicals % CF Carrection
ASTM D1250-52 Tahles B&11 Chermicals VCF Correction (MQC
ASTM D4311-04 - Asphalt

ASTM D1250 Table 1
ASTM DE33 - Road Tar ASTM Tables B, 26, 56
GPATP 27 - LPG MaC| Test
GPATP 25- LPG

MQC| Rounding Test
ASTM D1555(M-0435 - Aromatics LS. Model Test

DL

al7

If the MQClI is correctly installed, the result screen will be displayed as shown here:
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(=4
List Edit Goto System  Help
SN =N I R - -
Test MQCI installation
EOcI installation test - Test results 1 %
¥alidation test for MOCI: ]
MOCI installation test has been executed without errors :-}
[+]
[]
Y

MQCI 28/30

© Quantityware



- QuantityWare

7.2. Rounding model installation test

Report /QTYW/ROUNDING_TEST ensures accuracy of the possible rounding settings by
executing 14 conversion group scenarios. Execute the report using transaction SA38 or directly

via the Petroleum or Gas Measurement Cockpit:

=4 =R |
List Edit Goto System  Help

@ 2HAH CEQ SHE DDOn| E
Test MQCI Rounding configuration

EOcI Rounding configuration - Test results

I[«][»]

Yalidation test for Rounding Model conversion groups

N
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7.3. ASTM Table 1installation test 1 BCP only

Report /QTYW/ASTM_D1250 TABLE_1 TEST ensures accuracy of the ASTM Table 1
conversions by executing 42 conversion group scenarios. You can also print the delivered
ASTM Table 1 conversion factors and compare these with your SAP standard conversion
factors. Execute the report using transaction SA38 or from the Petroleum Measurement

Cockpit.

= [ =1 S|
List Edit Goto System  Help
&G HAH ©@e CHE aDhoan e
ASTM D1250-80 Table 1 Test
Result of AB5TH D12B0-30 Table 1 - Test 1 E
]
ASTH Table 1
Interrelation of Units of Measurement ASTH-IP
Petroleum Measurement Tables
Yolume XI
The L5THM Tahle 1 (table: [OTYW/LSTM_TAB1) is printed and
compared with the SAP calculation based on the S5A4P settings. —
Differences are highlihgted in yellow.
To convert, multiply the from walue with the factor.
Yolume and Capacity
Units from —= to A5TH Factor SAP Factor
UGL - U.5. Gallons:
—= IN3 - Cubic Inches 2N 231,00090218
—= CFT - Cubic Feet B o, 133681 B, 13368054
—= IGL - Imperial Gallons B 832674 B, 83267418
—= BBL - U.5. Barrels [, 238095 [, 02380852
—= L - Litres 3, 78541 3, 78541178
BEL- U.5. Barrels:
—= UGL - U.5. Gallans 42 42
—= IN3 - Cubic Inches 9.7g2 9. 702, 0378915
—= CFT - Cubic Feet 5 61458 5 61458266 L_|
8
a7
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