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Symptom

With this note, four advanced developments for MQCI LNG quantity conversions are delivered.

1. 1SO 6578 LNG density RHO, calculation from composition is based on the revised Klosek McKinley
model:

RHO, = SUM(x;x M))) / (SUM(x; x V) - V)
V¢ = [kq +(ky —Kq) X\ / 0.042 5] X Xy

Depending on the business contracts between buyers and sellers, the intermediate parameters k4, k,, V;
(i.e. V;, x; x V,, SUM(x; x V;)) and V. shall be rounded before the final LNG density calculation (as defined
in the printed 1ISO 6578 calculation example) or applied without intermediate rounding. The current
QuantityWare MQCI implementation applies intermediate rounding of these parameters as suggested by
the 1ISO 6578 example calculation and is extended with this note to also enable no intermediate rounding
for an LNG conversion group density calculation.

Note: ASTM D4784 defines the revised Klosek McKinley model as follows:

RHO, = SUM(x; x M) / (SUM(X; x V) - [k1 +( Ky —Ky) Xyo / 0.042 5] X Xp44) i.e. without
abbreviating the volume reduction term V. .

2.1S0O 6578 LNG density calculation is based on the revise Klosek McKinley model. Depending on the
business contracts between buyers and sellers, the intermediate parameters k;, k, and SUM(x; x V;)
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(ASTM D4784 formula) / or V. and SUM(x; x V;) (ISO 6578 formula) shall be printed in various business
documents. The current QuantityWare MQCI implementation does not pass these parameters back to
business applications via the SAP QCI and is enhanced with this note to do so.

3. 1ISO 6578 defines vapor space correction calculations for masses and energies for LNG calculations.
So far, an MQCI LNG conversion group can be configured to either apply such calculations or perform the
calculation without vapor space corrections. Control via Ul reading group parameters to turn the vapor
space corrections off - independently from the conversion group vapor space calculation activation - is not
available and is made available for a conversion group with this note.

4. |SO 6578 defines vapor space correction calculations for masses and energies for LNG calculations.
Within the MQCI LNG conversion, it is also possible to convert an LNG liquid source volume at observed
liquid LNG temperature to an alternate liquid LNG volume (at alternate LNG liquid temperature defined for
the alternate LNG liquid UoM). Although such alternate values may only have a logistics relevance (never
financial, since they do not contain the vapor mass), the calculation model allows the calculation of such
alternate LNG liquid volumes after application of this note:

e either via the total mass (liquid mass plus vapor mass and inverted formula 3a/3b, as defined in ISO
6578) — the alternate liquid volume then is the liquid volume that would be observed at that
alternate liquid temperature in the tank at identical vapor conditions

e or via the two relevant LNG liquid densities, then considering only the LNG liquid mass, neglecting
any tank vapor space mass.

With BCS 3.0, two new LNG template conversion groups (QUCA and QUCB) are delivered which
demonstrate these new configuration options. These new template conversion groups are not part of this
advanced development. If you apply this advanced development note on top of your BCS 10B CSP03
installation, you may proceed as described in the example configuration steps in the solution part of this
note for your existing LNG conversion group configurations.

With BCS 3.0 CSPO01, a third LNG template conversion group (QUCC) is delivered, which is configured
with an additional rounding option for the intermediate parameters described under point 1. In addition,
this template conversion group contains ISO 13443 conversion functions to calculate the higher heating
value and Wobbe index at 60 °F and 14.696 PSI (metering and combustion reference conditions) from the
conversion group reference conditions.

Cause

N/A

Solution

1. New LNG intermediate parameter rounding options:
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Change View "QCI: LNG & Natural Gas Conversion Groups": Details

5 NewEnties D B2 ) [3 &1

Dalog Structure
5 QCI: LNG & Natural Gas |
+ [JsAP QCI& MQCI Mo _LNG settings

- [ Link Reading Group t. LNG base temperature -1€1.00
+ [ Assign Additional Uni
+ [ Assign Set ID for Phy

LNG base density UoM
LNG base temp. Ualt = LNG base heat.val.(ig.) Uolt

2. Display of intermediate parameters in reading group:

4

Vapor correction | Apply smplfied equation 150 6578, Ul parameter required
Vapor data Use IS0 6578 methane molweight for vapor calcuistions, Z = 1
Vap.Lia.to Lia. Convert liauid LG volumes viz liquid densties

LNG comp. data | Use IS0 6578:1991 Annex B & C data & caleufation model

Round ki & k2 [Round kI &k2 as defined in IS0 6578 examples

Round Vv Do not round V_c
Round Vi Round V_j, x_i x V_ias defined in ISO 6578 examples

Rounding settings for model

Round base source quantity within model (Base conversion UoM settings)
Round intermediate quantity within model (Base conversion UoM settings)
Round base target quantity within model (Base conversion LioM settings)

Round quantities and parameters within model using statistician's rounding

Rounding temperature UoM |70, Rounding compression UoM ~|cRD

Rounding pressure Uol

> | Quantity tolerance levels

M 2. Rounding combustion UoM cer

g «

« e

QCI : Calculator for additional quantities
[(fMaterial 37 (Re)use Defaults

Calculation parameters

Conv. Group Quca|  [MOGI LNG 15/15°C,REAL,SD,COMP.Q8 KL/2 VI
UoM Group oIy |QUANTITYWARE INE, SD

Date 11.07.2017 13:38:3¢€

Input Qty ‘Add.parameters for chemicals
Transactn. qty. 50000 M3L|  Base densty

Therm. expan. coeff.

Result
Parameter u...[ Addlaty u... .M H
Heating value (Sup.,E/mass) »aw 1779035 .030icEC 0

‘Wobbe Index

a

Molar mass LNG =

Sumxi* v e

k1 o oonasesss K A

2 0000641000 13K v
< >

SAng

3. Control of tank vapor space via reading group parameters:
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QCI : Calculator for additional quantities

[jMaterial ¥ (Re)use Defaults

Calculation parameters

Conv. Group Quca|  [MOGI LNG 15/15°C,REAL,SD,COMP.g8 KL/2 VI
UoM Group QLN QUANTITYWARE LNG, SD

Date 11.07.2017|13:38:5€

Input Qty Add.parameters for chemicals
Transactn. gty. soooo|usz|  Base density

Therm. expan. coeff.

Resuft

Parameter C... Value U...[TT Addlaty U... M... III%

LNG observed temperature -1€3.50 == 1775085.030CEC 5]

'Vapor recavery (movement) ind. 1765733124 GFL

Apply vapor corr. (tank dip) [~} 2856331943140

Receiving tank capacty 7 soseso.ooe 2014200227000

\Vapour temperature (LNG) -118.00 CEL A 30€70301.305CMT -

Vapour pressure (LNG) 110.000 KEA v 1272677555830 v
<> <>

acd «

4. Control of alternate LNG liquid volume calculation:

(4 v« @@ =l
Change View "QCI: LNG & Natural Gas Conversion Groups": Details
% Newentres [0 B &) [ &1

Dialog Structure ~
~ 5 QL LNG & Natural Gas | v
- [35AP QCT& MQCI Moy LG settings
« [ Link Reading Group t. LNG base temperature -1e1.00 LMG base density UoM =
+ B9 Assign Addtional Uil | G base temp. UoM GEL LNG base heatalla.) UoM e
+ [ Assign Set ID for Phy
Vapor correction | Apply simplified equation 150 6578, UI parameter required ~
Vapor data Use ISO 6578 methane molweight for vapor calculations, Z = 1 v
Vap.Lig.to Lig. [kconvert liquid LNG volumes via liquid densities ~
LNG comp. data Use ISO 6578:1991 Annex B & C data & calculation model ~
Round k1 & k2 Round k1 &k2 as defined in ISO 6578 examples v
Round V c Do not round V_c ~
Round Vi Round V_ij x_i x V_ias defined in IS0 6578 examples ~

Rounding settings for model

Round base source quantity within model (Base conversion UoM settings)
Round intermediate quantity within model (Base conversion UoM settings)
Round base target quantity within model (Base conversion UioM settings)

Round quantties and parameters within model using statistican’s roundng

Rounding temperature UoM ~ |T20) Rounding compression UoM cao)
Rounding prassure UoM oap| Rounding combustion Lo cer

< »  Quentity tolerance levels

Fard «

Transport Reference

SAP Release Transport File Name

ECC600 QOIK900260 NOTE-00064-600.SAR

Validity

SAP Release From SP In SP Shipment
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