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ASTM D1250-19 Addendum 2 Analysis

Observable calculation differences using rounded and non-rounded CTPL factors
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1. Introduction & Management Summary

ASTM D1250 has been issued as a new version with the designation ASTM D1250-19. This version is
necessary due to the publication of API MPMS Chapter 11.1 Addendum 2 (May 2019). Ten (10) changes

are listed in Addendum 2 which are classified as “minor” modifications in ASTM D1250-19.

One of these modifications requires that final densities and volumes should be calculated with non-
rounded volume correction factors (CTL, CPL and CTPL). This modification affects calculation results of
current ASTM D1250-04 BCS implementations and thus requires an advanced development such that
the calculation models assigned to API MPMS Chapter 11.1 can be configured (via a switch in the
conversion group settings) to apply non-rounded volume correction factors to quantity conversion

calculations.
This advanced development is shipped via QuantityWare note 000090 (Available since March 2020).

In this working paper, we compare calculation results with and without a rounded CTPL for different

storage sizes and discuss the differences.

Stock control and pipeline measurements, product discharge from trucks and railcars as well as opening
and closing tank dips in large tanks subsequently utilize such calculations, allowing a precise
determination of product quantities (e.g., transferred mass and weight quantities of product out of a

tank, calculation of net standard volumes (NSV) and so on).

As demonstrated in this paper, when applied to a single product, different well-
defined measurement-standard based calculations may lead to small, but noticeable
differences of relevant product quantity values and properties. Thus, it is of utmost
importance that business partners agree on a common measurement standard basis

for their business transaction processes.
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2. ASTM D1250 — Comparison Calculations for Different

Storage Sizes

For the comparison calculations, we utilize two QuantityWare conversion groups, that are derived from
our BCS template. Conversion group Q212 is the reference template conversion group based on ASTM
D1250-04 CTPL factors, which are rounded to 5 decimals.

Conversion group W212 is a copy of Q212, where we simply set the indicator to not round the CTPL (VCF)

factor and utilize the non-rounded factor for the quantity calculations.

Table View Edit Goto Selection Utilities System Help

Change View "QCI Conversion Group Maintenance": Details

~/‘ v &% NewEnties E§ O © £ (3 More v e 0O M % Exit

Conversion group W212 vescription PRUDUC IS 2004 WELGHI AFL bU “F ~
Dialog Structure A

13 QCI Conversion Group Main
[JSAP QCI - MQCI Model F

Basic settings

[ Link Reading Group to Cc Product type Oil products (gasoline, diesel, etc.) v|
[ Assign Additional Units to ~~ Aromatics V|
[JAssign Set ID for Physical
[ISAP QCI - MQCI Docume  Dens. Type API Gravity, Liquids |
Density unit API  Density unit(ext.)
[] Extend range of standard implementation

[] Activate dynamic CPL calculation

Temperature and pressure base settings
Base temperature 60.00 FAH

Base pressure 0.00

Standard and model specific settings

Ext Vers API 1250-04 ~

Liquid handling call external routines ~

[J Meter CorrFactorind.

=
Activate no.rd. bo not round CTPL as defined in ASTM D1250-19 v
Vol.correction First Volume Correction Factor (5 decimal places) ~

| - -

£ £ ASTM Table 1 Do not use ASTM Table 1 conversion factors v

For the comparison calculations, we utilize three different capacity sizes. A railcar, a pipeline batch, and a

refinery tank.
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We define a unit of measure (UoM) group WPA with six different UOM, that are rounded as defined in
API MPMS Chapter 11.5 - Table 1 - Significant Digits for Bulk Quantities:

BB6 - (NSV) - barrel at 60 °F - rounded to 2 decimals
UG6 - (NSV) - gallon at 60 °F - rounded to 0 decimals
LB - (NSM) - pounds - rounded to 0 decimals

LBA - (NSW) - pounds - rounded to 0 decimals

LTA - (NSW) - long tons - rounded to 3 decimals (API MPMS Chapter 11.5 defines 4 decimals - SAP only

allows quantity values with up to 3 decimals in the display of the Oil & Gas Test Calculator)
LTO - (NSM) - long tons - rounded to 3 decimals (see LTA)

The CTPL factor is labelled VCF in the Oil & Gas Test Calculator. To visualize the unrounded VCF, the
display settings for the UoM VCF are set to 12. As transaction UoM we utilize UGL (NOV) - gallon and BBL
(NQV) - barrel. For the sake of simplicity, the product density is kept at 30 °API for all comparison

calculations and the product temperature may vary to produce CTPL with different absolute deviations.
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2.1. Railcar Comparison

For the railcar comparison example, we chose a railcar capacity of 32 000 gallons, which is e.g., close to

the capacity of a DOT 111 tank car and which is measured to contain 30 000 gallons of product. :

Calculator  Edit Goto  System  Help

QCI ; Calculator for additional quantities

v ~ | [3)Material % (Re)use Defaults  Cancel B & % Ex

Calculation parameters

Conv. Group Q212 PRODUCTS 2004 WEIGHT APIL 80 °F

UoM Group WPA WORKING PAPER ASTM D1250-19 EXAMPLE

Date 22.02.2023 17:14:44

Input Qty Add.parameters for chemicals
Transactn. qty. 30000 UGL Base density

Therm. expan. coeff.

Result
Parameter C... | Value U.. & Addl.gty U.. M
Observed temperature 75.00 FAH = 709.51886 [] o
Test temperature (obs. APl g) 60.00 FAH I 217678l [
Observed API gravity(vac.) 30.000000 API 217418LBA []
Base API gravity(vac.) 30.000000 API 97.062LTA [
VCF observed to base 0.59332090000ﬂ -‘VCF 97.178LT0 O
Hydrometer corr. indicator N 29800UGE [ N

<>l <> vl <rw

Calculator Edit Goto System Help

QCI : Calculator for additional quantities

v ~  [5) Material & (Re)use Defaults ~ Cancel O 2 % Ext

Calculation parameters

Conv. Group (W212] @] [PRODUCTS 2084 WEIGHT API 60 °F

UoM Group WPA  [WORKING PAPER ASTM D1250-19 EXAMPLE

Date 22.02.2023 17:13:34

Input Qty Add.parameters for chemicals
Transactn. gty 30000 UGL Base density

Therm. expan. coeff.

Result

Parameter C... | Value u.. & Addlgty U.. M.

Observed temperature 75.00 FAH - 709.52BB6 []

Test temperature (obs. API g.) 60.00 FAH I 217678LE [

Observed API gravity(vac.) 30.000000 APL 217418LBA (]

Base API gravity(vac.) 30.000000 APL 97.062LTA [

VCF observed to base 0.993322785408 VCF 97.178LT0 []
Hydrometer corr. indicator v N 29800UG6 [] .
<>mm IRy | 3~
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There is only a small noticeable difference between the two BB6 results of 0.01 BB6. This is as expected,
since the rounded CTPL and the unrounded CTPL are identical to five significant digits, thus one expects

small differences at the fifth significant digit or higher.

A second example with an observed temperature of 81 °F illustrates this general statement:

ator  Edit  Goto Help

QCI : Calculator for additional quantities

v | ~  [3) Material s (Rejuse Defaults  Cancel B O % Ba

Calculation parameters

Conv. Group Q212 |PRDDUCT5 2004 WEIGHT API 60 'F

UoM Group WPA‘ |w0RKING PAPER ASTM D1250-19 EXAMPLE

Date 22.02.2023(17:14:44

Input Qty Add.parameters for chemicals
Transactn. qty. 30080 UGL Base density

Therm. expan, coeff,

Result
Parameter .. Value U... @ AddLaty U.. M...
Observed temperature TBI.BU Fan o 707.608B6 []
Test temperature (obs. APl g.} 0.00 Fam I 217091LE [
Observed API gravity(vac.) 30.000000 API 216831LBA []
Base API gravity(vac.) 30.000000 API 96.800LTA []
\/CF observed to base 0.990640000000 VCF 96.915LT0 []
Hydrometer corr. indicator vl 29719uG6 [

3 | <o v o <sw

Edit  Goto em  Help

QCI : Caleulator for additional quantities

v v [3] material g (Re)use Defaults  Cancel O 7 % Exit

Calculation parameters

Conw., Group w212 ‘PRODUCTS 2004 WEIGHT API 60 °F

UoM Group WPA|  [WORKING PAPER ASTM D1250-19 EXAMPLE

Date 22.02.2023 17:13:34
Input Qty Add.parameters for chemicals

Transactn. gty. 30060 | UGL Base density

Therm. expan. coeff.

Result

Parameter €. | Value U.. & Addigty U M.
Observed temperature rbi‘ea Tan 2l 707.60BB6
Test temperature (abs. API g.) Lso .00 AFAH I 217092L8
Observed AP| gravity(vac.) 30.000000 APT 216832LBA
Base AP| gravity(vac.) 30080008 APT 96.BODLTA
VCF observed to base ©.998644679161  VCF 96.916LT0
Hydrometer corr. indicator (] 29718UG6

< crvooml

Here, the LB, LBA and LTO result differ by 1 unit each, the other values appear identical (due to
rounding). Let's move to the second example of a typical pipeline batch, where the quantities involved

are larger.

© QuantityWware ASTM D1250-19 Comparison Calculations | Page 8 of 12



O quantityware

2.2. Pipeline Batch Comparison

For the pipeline batch example, we utilize a batch size of 30 000 BBL.

Calculator  Edit  Goto em Help

QCI : Calculator for additional quantities

v | ~ | [3]Material 9 (Re)use Defaults  Cancel O a3 % Edi

Calculation parameters

Conv. Group Q212 ‘PRODUCTS 2004 WEIGHT API 68 °F
UoM Group WPA ‘WOHKING PAPER ASTM D1250-19 EXAMPLE
Date 22.02.2023‘17:14:44
Input Qty Add.parameters for chemicals

Transactn. qty. 30000 | BBL Base density

Therm. expan. coeff. |

Result

Parameter C.. Value u... & AddLaty U.. M.

Observed temperature rr75 .00 jFAH z 29799.60B8B6 [

Test temperature (obs. AP| g.) LSO.OG JFAH I 9142468L8 [

Observed API gravity(vac.) 30.000000 APT 9131549LBA []

Base AP gravity(vac.) 30.000000 APL 4076.584LTA [ ]

VCF observed to base 0.993320000000 VCF 4081.459LT0 O
Hydrometer corr. indicator 4 - 1251583UG6 [ | .
<>l <>~ <l L

Calculator  Edit  Goto

QCI : Calculator for additional guantities

v ~  [3]Material 9 (Re)use Defaults ~ Cancel 0 M % Exit

Calculation parameters

Conv. Group w212 PRODUCTS 2004 WEIGHT API 60 °F
UoM Group ‘WPA‘ WORKING PAPER ASTM D1250-18 EXAMPLE
Date |22.02.2023(17:13:34
Input Qty Add.parameters for chemicals

Transactn. gty. 30000 |BBL Base density

Therm. expan. coeff.

Result

Parameter C.. Value u.. & Addlaty U M. @
Observed temperature r75‘OO| -‘FAH z 29799.68B8B6 [ °
Test temperature (obs. APl g.) LGB‘OO dFAH I 9142494LB [
Observed API gravity(vac.) 30.000000 APL 9131575LBA []
Base API gravity(vac.) 36.000008 APT 4076.596LTA [ |
VCF observed to base 0.993322785403 VCF 4081.471LT0 []
Hydrometer corr. indicator &) 1251587UG6 [

<>l v oM <rv

Here, all results show a noticeable difference, as expected.
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For the final comparison we utilize a refinery tank with a capacity of 400 000 BBL, which is measured to
contain 300 000 BBL:

Calculator ~ Edit

~

Calculation parameters

Conv. Group G212
UoM Group WPA
Date

Input Qty

Transactn. qty.

Result
Parameter
Observed temperature
Test temperature (obs. APl g)
Observed AP| gravity(vac.)
Base API gravity(vac.}
VCF observed to base

Hydrometer corr. indicator

QCI : Calculator for additional quantities

[3) Material ¢ (Rejuse Defaults  Cancel

PRODUCTS 2004 WEIGHT API 60 “F ‘

WORKING PAPER ASTM D12503-19 EXAMPLE ‘

22.02.2023|17:14;44

Add.parameters for chemicals

300000 BBL Base density
Therm. expan. coeff.

C... | value uU.. & Addlgty U.. M
r7&1@9\ 1FAH o 297996 . 00BBE
LGO‘GB JF)QH I 91424685LB
30.000000 APT 91315489LBA
30.000000 API 40765.844LTA
0.993320000000 VCF 40814.591LTO0

12515832UG6

om <> v O

Caleulator  Edit  Goto

tem

Help

QCI : Calculator for additional quantities

~

Calculation parameters

Canv. Group w212
UoM Group weA
Date

Input Qty

Transactn. qty.

Result
Parameter
Observed temperature
Test temperature (obs. AP| g
Observed API gravity(vac.)
Base API gravity(vac.)
WCF observed to base

Hydrometer corr. indicator

[3] Materiat

% (Rejuse Defaults ~ Cancel

‘F’RDDUCTS 2004 WEIGHT API 60 °F
‘WORKING PAPER ASTM D1250-19 EXAMPLE

22.02.202317:13:34

Add.parameters for chemicals

300000 | BBL Base density
Therm. expan. coeff.

C... | Value U... & AddLaty U.. M...
:rs aa 1FAH = 297996 _84BB6 []
%s0.00 Fan I 9142494118 []
30.800000 APT 91315746LBA | |
30.800000 APT 40785.958LTA []
0.993322785408  VCF 40814.706LT0 []

<o

N 12515867066 []
v o mm

<

As expected, the absolute differences increase, and all quantity value results differ at the sixth significant

digit.
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3. Conclusion

With QuantityWare BCS, a comparison of calculation results between ASTM D1250-04 CTPL and ASTM
D1250-19 non-rounded CTPL - data is made transparent to business users in all SAP Qil, Gas, & Energy

logistics transactions. The comparison calculations that we described briefly in this working paper are all

reproduceable with QuantityWare BCS being installed in your system in your reference template client.

As shown by these comparison calculations, the question concerning such
calculations is not how accurately the results of different measurement standard
implementations match, but that business partners need to agree as to which
measurement standards are to be utilized in which country for each of their bulk
products, to avoid process disruptions.

With QuantityWare BCS, a change from ASTM D1250-04 CTPL calculations to ASTM
D1250-19 CTPL calculations is a simple configuration click in a conversion group -
which should be based on a transparent business decision and executed by a

certified BCP consultant.

Legacy “C-code” solutions would require an involved process to license, obtain,
compile and test a new “C" version, along with the necessary integration of the new
executable version into the SAP Oil, Gas, & Energy QCl without the flexibility of
“on/off” configuration control for the new rounding logic ; as with external executable
usage, multiple executables would need to be installed and managed with all

associated inherent risks.
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