
 

14.01.2009 

BCP 1.0A & BCG 

10A 

Implementation of the 

QuantityWare Model 

based QCI (MQCI) 

Version 3.0 (SP11) 



 

 MQCI  2/30 

Notes: 

© Copyright 2008 QuantityWare GmbH. All rights reserved. 

 

SAP, R/3, mySAP, mySAP.com, xApps, xApp, SAP NetWeaver, and other SAP products and services 
mentioned herein as well as their respective logos are trademarks or registered trademarks of SAP AG in 
Germany and in several other countries all over the world. All other product and service names mentioned 
are the trademarks of their respective companies.  

Microsoft, Windows, SQL-Server, Powerpoint and Outlook are registered trademarks of Microsoft 
Corporation. 

These materials and the information therein are subject to change without notice. These materials are 
provided by the company QuantityWare GmbH for informational purposes only. There is no implied 
representation or warranty of any kind, and QuantityWare GmbH shall not be liable for errors or omissions 
with respect to the materials provided. The only warranties for the products and services of QuantityWare 
GmbH are those set forth in the express warranty statements accompanying such products and services, if 
any. No statement within this document should be construed as constituting an additional warranty.  
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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 SP01. 

 

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 

of quantities (“dimensions” in SAP terminology), as well as rounding procedures, comprise the 

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 BAdI 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. 

QuantityWare 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. 
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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 QuantityWare 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!   
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2. Components of the installation 

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: 
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 This BAdI Implementation is delivered with SP06 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 

/QTYW/MQCI which delivers a dynamic enhancement point in function 

OIB_QCI_QUANTITY_CONTROL.  

 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 

your system. 

 

Enhancement Implementation /QTYW/MQCI: 
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Test report /QTYW/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. The “Zero 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 MQCIs’ interface.  
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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 model is described in standard DIN 51650 “Testing of mineral oils and related 

products – determination of quantity”. It describes the relevant conversion formulas used to 

calculate a target quantity at ambient conditions from a given source quantity for the quantities 

(“dimensions”): 

 mass  

 weight in air  

 volume  
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It also specifies rounding of intermediate results (mass in KG to 0 decimals, volume in 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 

quantities to SI units before converting these quantity values to target values (also in SI 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, assigned to a conversion group, to convert between 

volumes, weights and masses.  

Example: You assign:  

LBA as the alternate “SI” unit for weight. 

PPG as the alternate SI unit for density. 

UGL as the alternate “SI” unit for volume. 

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.  
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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. 
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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 a first 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 Q0V8 is defined at standard temperature 60°F. Base 

conversion volume UoM is BB0 (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: 
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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 BB0 

Step 2: Convert the BB0 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 BB0 at 60°F to BB0 at 15°C using the volume correction factor from base to 

alternate conditions 

Step 5: Convert the BB0 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). 
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Step 1: Convert 100000 UGL to Base conversion volume UoM BB0 

Step 2: Convert the BB0 value to standard conditions: 60°F by applying the correct volume 

correction factor. 

Step 3: Convert the BB0 value at standard conditions to the base weight UoM LTA by 

multiplying the BB0 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 rounding can be achieved by setting the “Round base transaction 

quantity” flag in the conversion group. Then, the base quantity value is rounded according to the 

UoM rounding settings of the Base conversion UoM. 

4.3.3. Intermediate value rounding 

Intermediate rounding is achieved by setting the “round intermediate results” flag in the 

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 rounding can be achieved by setting the “Round base target 

quantity” flag in the conversion group. Then, the base target quantity value is rounded according 

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: 
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If you maintain a valid entry in the field: “Decimal pl. rounding”, the values for that UoM are 

rounded. Valid entries for “Decimal pl. rounding” are: 

 

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

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

 Example 1: You set ñDecimal places rounding for the unit BBL 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 ñDecimal places 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 SP01 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 T006-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 1 ï MQCI integration - BCP 

ASTM Table 1 defines conversion factors for volume, weight and length units. Since this table is 

a “de facto” industry standard for liquid petroleum products, QuantityWare supports - within the 

MQCI quantity conversions between masses, weights and volumes -  the ASTM Table 1 factors.  

 

 

 

In the “Extended conversion group maintenance” transaction (accessible via the Petroleum 

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 “Statistician’s rounding” is applied to all MQCI quantity 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 

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: 

 

 

 

 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 SP01, 

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: 
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7. Flexible density type input for liquids 

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: 
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You can also enter a relative density value as test density for the same conversion group: 
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The MQCI also calculates the base density (air and vacuum) for all density types: 

 

 

 

 Depending on the rounding settings, and due to input density rounding within 

standard implementations, you cannot expect to obtain identical quantity value 

results with an accuracy of more than 5 relevant digits. 
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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: 

 

 

 

If the MQCI is correctly installed, the result screen will be displayed as shown here: 
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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: 
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7.3. ASTM Table 1 installation test ï 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. 

 

 

 

 


