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4. ALLOCATION
The Allocation Rules for each Product ars dstailad below, and flowcharts summarising the methods

ars shown in Figura 4-1 to Figura 4-5 in Saction 4.8:
= Produced Water Allocation, Figura 4-1

= Oil Allocation, Figurs 4-2

=  Fuel Gas Allocation, Figure 4-3.

=  Expost Gas Allocation, Figurs 4-4.

®  Flare Gas Allocation, Figure 4-5.

4.1 Allocation of Produced Water
Produced Water is all d to sach Fisld in iom to the total Water Potential calculated for that
Field. The potential water production for sach well {(EW,J) is caleulated daily.

4.1.1 Calculate Inlet Water Ratio
Fisld Potentisl Water mass flowrats (MFPWs) is caleulatsd from the sum of ths Watar
Potentials for sach well in the Fisld, adjustd to take account of the well production uptims,
HRav, which is the sum of production uptime to all £ test For
zach Fisld,

. oo o HRL
MFPW, = 5| PW, =52 Equation 4-1
=8 L

Ths Fisld inlst water ratio is thus calenlatad,

MFPW,

IWR, =
T TS aEEw,
F

Equation 4-2

Allocate Produced Water Overboard

The Produced Water Overboard (MFWO) is calculated from the sum of the measusad

producad water strasms for all saparators:

MPWO =3 MPW,_ Equation 4-3
5

This is then allocated in propertion to the inlet water ratic. For sach Field,

[oREeasa 1 i sge 2 el
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4. ALLOCATION
The Allocation Rules for sach Product are dstailed below, and flowcharts summarising the methods

ar2 shown in Figure 4-1 to Figurs 4-5 in Ssction 4.8:
*»  Produced Water Allocation, Figure 4-1.

* (il Allocation, Figura 4-2.

®  Fuzl Gas Allocation, Figurs 4-3.

* Export Gas Allocation, Figurs 4-4.

®  Flars Gas Allocation, Figurs 4-3.

441 Allocation of Produced Water
Produced Water is allocated to 2ach Field in proportion to the total Water Potential caleulated for that
Field. The potential watar production for sach well (PW.,) is caleulated daily.

414 Calculate Inlet Water Ratio
Fizld Potential Watar mass flowrate (MFPWs) is caleulated from the sum of the Water
Potentials for sach well in the Fisld, adjustad to taks account of the well production uptime,

HFEay, which is the sum of production uptims to all tors, including tast tor. For
zach Fisld,
. (o JHRL
MFFW, = Zl PW,*—E | Eguation 4-1
weFh %)

The Field inlst water ratio is thus caleulatad,

. MEPW, _
IWER, —W Equation 4-2
F

41.2  Allocate Produced Water Overboard
Tha Produced Water Overboard (MPWO) is caleulated from the sum of the measursd
produced water streams for all separators:

MFWO =T MFW; Equation 4-3
5

This is then allocated in proportion to the inlst watar ratio. For sach Fiald,
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4. ALLOCATION
The Allocation Rules for sach Product are dstailed below, and flowcharts summarising the methods

ar2 shown in Figure 4-1 to Figurs 4-5 in Ssction 4.8:
*»  Produced Water Allocation, Figure 4-1.

* (il Allocation, Figura 4-2.

®  Fuzl Gas Allocation, Figurs 4-3.

* Export Gas Allocation, Figurs 4-4.

®  Flars Gas Allocation, Figurs 4-3.

441 Allocation of Produced Water
Produced Water is allocated to 2ach Field in proportion to the total Water Potential caleulated for that
Field. The potential watar production for sach well (PW.,) is caleulated daily.

414 Calculate Inlet Water Ratio

Fizld Potential Watar mass flowrate (MFPWs) is caleulated from the sum of the Water
Potentials for sach well in the Fisld, adjustad to taks account of the well production uptime,

HFEay, which is the sum of production uptims to all tors, including tast tor. For
zach Fisld,
. (o JHRL
MFFW, = Z[ PW,*—E | Eguation 4-1
weFh %)

The Field inlst water ratio is thus caleulatad,

. MFFW, .
IWR, _—Z T Eguation 4-2
F
41.2  Allocate Produced Water Overboard
Tha Produced Water Overboard (MPWO) is caleulated from the sum of the measursd
produced water streams for all separators:

MFWO =T MFW; Equation 4-3
5

This is then allocated in proportion to the inlst watar ratio. For sach Fiald,
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4. ALLOCATION
The Allocation Rules for sach Product are dstailed below, and flowcharts summarising the methods

ar2 shown in Figure 4-1 to Figurs 4-5 in Ssction 4.8:
*»  Produced Water Allocation, Figure 4-1.

* (il Allocation, Figura 4-2.

®  Fuzl Gas Allocation, Figurs 4-3.

* Export Gas Allocation, Figurs 4-4.

®  Flars Gas Allocation, Figurs 4-3.

441 Allocation of Produced Water
Produced Water is allocated to 2ach Field in proportion to the total Water Potential caleulated for that
Field. The potential watar production for sach well (PW.,) is caleulated daily.

414 Calculate Inlet Water Ratio

Fizld Potential Watar mass flowrate (MFPWs) is caleulated from the sum of the Water
Potentials for sach well in the Fisld, adjustad to taks account of the well production uptime,

HFEay, which is the sum of production uptims to all tors, including tast tor. For
zach Fisld,
. (o JHRL
MFFW, = Z[ PW,*—E | Eguation 4-1
weFh %)

The Field inlst water ratio is thus caleulatad,

. MFFW, .
IWR, _—Z T Eguation 4-2
F
41.2  Allocate Produced Water Overboard
Tha Produced Water Overboard (MPWO) is caleulated from the sum of the measursd
produced water streams for all separators:

MFWO =T MFW; Equation 4-3
5

This is then allocated in proportion to the inlst watar ratio. For sach Fiald,
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4. ALLOCATION
The Allocation Rules for sach Product are dstailed below, and flowcharts summarising the methods

ar2 shown in Figure 4-1 to Figurs 4-5 in Ssction 4.8:
*»  Produced Water Allocation, Figure 4-1.

* (il Allocation, Figura 4-2.

®  Fuzl Gas Allocation, Figurs 4-3.

* Export Gas Allocation, Figurs 4-4.

®  Flars Gas Allocation, Figurs 4-3.

441 Allocation of Produced Water
Produced Water is allocated to 2ach Field in proportion to the total Water Potential caleulated for that
Field. The potential watar production for sach well (PW.,) is caleulated daily.

414 Calculate Inlet Water Ratio
Fizld Potential Watar mass flowrate (MFPWs) is caleulated from the sum of the Water
Potentials for sach well in the Fisld, adjustad to taks account of the well production uptime,

HFEay, which is the sum of production uptims to all tors, including tast tor. For
zach Fisld,
. (o JHRL
MFFW, = Zl PW,*—E | Eguation 4-1
weFh %)

The Field inlst water ratio is thus caleulatad,

A 3
R, o MEPI,

i A Equation 4-2
© TSR, quation
F

41.2  Allocate Produced Water Overboard
Tha Produced Water Overboard (MPWO) is caleulated from the sum of the measursd
produced water streams for all separators:

MFWO =T MFW; Equation 4-3
5

This is then allocated in proportion to the inlst watar ratio. For sach Fiald,
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4. ALLOCATION
The Allocation Rulas for sach Product ars datailed |

ar2 shown in Figura 4-1 to Figurs 4-5 in Ssction 4
*»  Produced Water Allocation, Figure 4-1.

* (il Allocation, Figura 4-2.

®  Fuzl Gas Allocation, Figurs 4-3.

* Export Gas Allocation, Figurs 4-4.

®  Flars Gas Allocation, Figurs 4-3.

441 Allocation of Produced Water
Produced Water is allocated to 2ach Field in proportion to the total Water Potential caleulated for that
Field. The potential watar production for sach well (PW.,) is caleulated daily.

414 Calculate Inlet Water Ratio
Fizld Potential Water mass flowrate (MFPWs) is calculated from the sum of the Water
Potentials for sach well in the Fisld, adjustad to taks account of the well production uptime,

HEy, which is the sum of production uptims to all sep . including test sep . For
sach Fisld,
s HR_ ™
MFFPW,. =% |PF_ *—Z | Equation 4-1
2 ey
The Field inlat water ratio is thus caleulated
. MFFW, R .
IWER, —W Equation 4-2
F

41.2  Allocate Produced Water Overboard
Tha Produced Water Overboard (MPWO) is caleulated from the sum of the measursd

produced water streams for all separators:

MFPWO =T MFW, Equation 4-3
5

This is then allocated in proportion to the inlst watar ratio. For sach Fiald,
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f New Entrant - Easy \

Platform Alpha Platform Charlie
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New Feature - Difficult

Platform Alpha Platform Charlie

H J Fuel Import
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*---------

b ha

Platform Bravo Platform Delta
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/ Mathematical Model \

Fuel Import

Partners
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Keep it simple?
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ACME Alocation Rulse June 2016
Scheduls 1 —ANo cation Rule s 33;5 24 of 32

PSMFG
PSX e oo Equation 4-15
=2 TSFSIEG, anation &2

L4
HFG™ = MFG*Y (PSX,, . *CT,) Equation 4-16
L4

4.4.2

443

This is initially allocatad in propostion to the sach Fizld's allocated mass of Expost Oil. For
zach Fiald,

MEO,

HFGT, =HFG™9* =
- Y MEO,
F

Equation 4-17
Check Sufficiency of Processed Gas

Tha Fuzl Gas Enarey allocatad to any Field must b limitad to the availabls Procassed Gas
Ensrev for that Field, taking account of anv balancs in the Fusl Gas Ensrev Bank.

The Fuel Gas enargy Raqui (HFGR'z) is calculated for sach Field,

HFGR . = HFGT .—HFGB, Equation 4-18

Ay

The Procassad Gas Deficiency (HPGDs) is caleulatad for sach Fiald,

If HPGE® = HFGR,
Then HPGD. =0 Equation 4-19
Else HPGD, = HFGR .—HPGE®, HFGR_=HPGE®

Ths total deficieney (which is zero for normal operation) is then radistributad among the non-
deficient Fislds in proportion to their Processed Gas Ensrey less required Fuel Gas Enerey,
to obtain the allocated theoratical Fuel Gas Enerey (HFG'F).

\. |HPGE®-HFGR,)

I'd
HFG . =HFGE HPGD, |*
g r*{\g f,.| S (HPGT — HFGR )
F

Ths Closing Balancs of the Fusl Gas Enersy Bank is then caleulated. For zach Fiald,
HFGB: ., = HFGB,,, + HFG ;- —HFGI - Equation 4-21

Allocate Mass of Fuel Gas
The measurad mass of Fusl Gas (MF(G) is allocated in proportion to the allocated theorstical
Fuel Gas enerey (HFG's). For sach Field,

HFG .

MFG, =MFG* L
HFG
zr: F

Equation 4-22

accorO
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/The Unreasonable Effectiveness of
Mathematics in the Natural Sciences

"The miracle of the
appropriateness of the
language of mathematics to

the formulation of the laws of
physics is a wonderful gift
which we neither understand
nor deserve"
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Prescriptive
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— Inputs

— Qutputs AGAS
kMethods
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Too Prescriptive!

e~y . e . - - @ . g

Flowsheet Simulation Package - The Version 3.21 of SIMSCl's PRO/IIIl .
T e mmm e Tm vt e W oy C @ e

e Separate schedule for process model
* Describe properties 1SO 6976

J
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/ Flexibility \

|:Alpha

Bravo
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/ Specific vs General \

FAlpha )
FAlpha + FBravo

Agipna = Moj; * (

F Bravo
Apravo = Moy * (F F
Alpha + Bravo

Alpha

) 1I=Entrant

Bravo

K accorQ” %
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l Oil (ZiFi>
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A Universal Language \

Matematikk
Mathematics

Matematica

Mathematiques
Matematik
Math

S
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/ Mathematical format \

Not a mathematical

Mathematical algorit

@ment

0roof

Not a software design

Y=f(X,2)
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DEFINED TERMS

Day

Field

Party

Processed Gas

Standard VVolume

Well

NFOGM 2016 Allocation

Notation

24 hour period of Allocation

Group of Wells with common Party equity interest

Company or Group of Companies with an interest in a Field

Sum of Fuel Gas and Export Gas
Volume of stream at 15°C, 1.013 bara.

Single hydrocarbon producing well

accoro
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Mathematical Observations \
* Division by zero
Fa
Zj Fj
— What happens when };; F;=0?
— General statement at start

Fa:;Wi

— €
— Is an element of

\\\\ accorQ” 4
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A Universal Language?

HYPERFINE TRAMNSITION OF
NMEUTRAL HYDROGEN

SILHOUETTE OF
SPACECRAFT

BINARY ECQUIVALENT

OF DECIMAL 8

/

P

~

POSITION OF SUN

RELATIVE TO 14

PULSARS AND THE
CENTER OF THE GALAXY

PFLAMNETS OF SOLAR
SYSTEM. AND BINARY
RELATIVE DISTANCES
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Primacy of the equations

__PSMFG,
e > PSMFG,
C

HFG ™ = MFG*EC)(PSXFG,C “cve) C O m m U n i’CG H O n

MEO;
> MEO;

F

HFGR'; = HFGI'. ~HFGB; o,

PSX

HFGI'. = HFG "™ *

HFGB: ¢iose = HFGB; ey + HFG'z —HFGI ',

HFG',

MFG, = MFG *
] 2 HFG'
F

accorO”’ 49
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Communication aided by text

PSMFG .
PSX . = c Equation 1
e > PSMFG, q
C

HFG™ = MFG* Y (PSX ¢ ¢ *CV ) Equation 2
C

Frie-fael gassenergy (HFG'SO) is initially allocated in
@ggﬁggg(t,ig_rjggp’gehe each Field’'s allocated mass of
Fxport Qil. For each Field:

MFG, = MFG*ZI:_IEE(;FI
5 " Equation 3
Equation 4
Equation 5

Equation 6 accora() 50
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Use of simplified models

— Spreadsheets

NFOGM 2016 Allocation

Testing the Mathematical Algorithm

— Reduced components, entrants

Test logic
— Functionality
— Robustness

Export
c1
c2
C3

Mass

Test with (semi.

Monte Carlo

Cc2
c3

Plant Disposal
c1
Cc2
c3

Mass

380
112.5

Alpha Beta Gamma Total

70% 80% 60%

20% 15% 25%

10% 5% 15%

100 200 250

70 160 150

20 30 62.5

10 10 37.5

57.5

ACME Plant

65%
19%
16%
620 55
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Agreement Writing Process \

Concepts  Principles  Write Test Issue
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Is the Universe a Mathematical

Structure?
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ﬁndamental Particles’ PropertiQ

Electron

Mass : 0.511 MeV
Charge -1
Spin 7
Isospin .
Baryon No.: 0
Lepton No. : 1
accorQ~ 8
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ﬁndamental Particles’ PropertiQ

Proton

Mass : 938.3 MeV
Charge +1
Spin 7
Isospin 7!
Baryon No.: 1
Lepton No. : 0
accorQ” 5
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ﬁndamental Particles’ Properti&

\_

Photon

AVAVACAVAVAY

Mass : 0
Charge . 0
Spin 1
Isospin .0
Baryon No.: 0
Lepton No. : 0
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