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Value Realisation

• What is it & what does it mean

❑ In simple terms:

o How much (and what) we have produced?
o How much it’s worth?
o Who gets paid for it?

❑ Financial “Top Line”



Value Realisation

• How do we do it?

❑ Measurement

o Quantity measurement
• Mass (tonnes, kg)
• Volume (Sm3, kSm3, bbls)

o Quality measurement
• Oil sampling & distillation analysis (boiling point fractions)
• Gas composition (N2, CO2, C1, C2…)
• Impurities (H2S, sulphur, wax)

❑ Allocation

o What happens after measurement…



Value Realisation

• Measurement uncertainty

? ?

? ?? ?

? ?



Measurement vs Allocation

• What’s the significance?

❑ Measurement uncertainty receives a high focus (rightly so)

❑ However, what do we actually get paid on?

❑ What value are we realising?

o Measured value?

o Allocated value?



Value Realisation

• How do we really do it?

❑ Additional inputs into allocation system

o Estimates (i.e. well tests)
o Parameters (i.e. process model factors)

❑ Allocation methods

o Data “manipulation”
o Process models
o Mis-measurements
o Commercial agreement terms



Example allocation system

• How do we realise value here?

Field A

Field B

Field C

Field D

Field E

Train A

Train B

Train C

Test



Measurement system is a cash register…

• But is it really?



Value Realisation

• Where is the real uncertainty?

❑ Uncertainty in the allocated values?

o Requires a detailed model of the allocation system
o Detailed understanding of inputs and uncertainties

❑ Must account for:

o Allocation method (adjustments, reconciliations, etc.)
o Correlations (measurements, assumptions, etc.)



Example allocation system

• Allocated uncertainty will vary

Field A

Field B

Field C

Field D

Field E

Train A

Train B

Train C

Test

3 %

5 %

5 %

5 %

1 %



Revenue uncertainty

• OK that’s field level, but what about Owners (equity)

❑ Uncertainty in the allocated revenue?

o Allocation to fields… what about equity?
o Allocation to owners/partners across all fields in system

❑ How do we account for this?



Example allocation system

• Allocated uncertainty for “owner” in single field

Field A

Field B

Field C

Field D

Field E

Train A

Train B

Train C

Test

25%

Operator with 

“isolated” equity



Example allocation system

• Allocated uncertainty for “owner” in multiple fields

Field A

Field B

Field C

Field D

Field E

Train A

Train B

Train C

Test

50%

50%

50%

50%

50%

Operator with even 

equity split



Revenue uncertainty

• How many levels?

❑ Why stop at “one-system” exposure?

❑ Do we ever calculate overall “Operator exposure”?



Example pipeline system exposure

• Allocated uncertainty for “owner” in multiple fields

Alwyn
Total

SVT

Onshore 

lab

analysis



Revenue uncertainty

• Overall Operator exposure

❑ As an Operator what is our overall exposure?

❑ Where are the main risk factors?

❑ Are they operated by us or external?



Revenue uncertainty

• How many levels?

❑ Requires a complete bottom to top exposure analysis.

o Does anyone ever think about this to that level?
o Could we even do this?
o Is it worth it?

❑ Same principle applies to all Operators (not just TAQA)



How to calculate allocation uncertainty

• Having looked at the high-level principles….

• How do we go about this?

• Over to Phil…
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Host FieldField A

𝐴𝑙𝑙𝑜𝑐𝐴 = 𝑀𝑇

Simple Process

Uncertainty in 𝑀𝑇 ±1%
Uncertainty in 𝑀𝑇 ±10 te/d

𝑀𝑇 =1,000 te/d

Uncertainty in 𝐴𝑙𝑙𝑜𝑐𝐴 ±1%

Uncertainty expressed at the 95% confidence level !

MT
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Host Field

MT

Field A

Simple Process New Field
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Host Field

MT

Field A

3rd Party Tie-

Back
Field B

MB

Simple Process New Field

𝑀𝐵 =1,000 te/d ±1%
±10 te/d

𝑀𝑇 = 2,000 te/d ±1%
±20 te/d

𝐴𝑙𝑙𝑜𝑐𝐴 = 1,000 te/d ±2.2%
±22 te/d

𝐴𝑙𝑙𝑜𝑐𝐵 = 𝑀𝐵

𝐴𝑙𝑙𝑜𝑐𝐴 = 𝑀𝑇 − 𝑀𝐵
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Simple Process New Field

1,000 te/d ±1%
±10 te/d

 

Field A
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-7 te/d
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-4 te/d
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+4 te/d
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-2σ→+2σ
±U

~95%

lie within
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-σ→+σ

~68%

lie within
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-3σ→+3σ

~99.7%

lie within



29

-2σ→+2σ
±U
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95%
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2.5%2.5%
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Simple Process New Field

1,000 te/d ±1%
±10 te/d

 

Field A
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Simple Process New Field

2,000 te/d ±1%
±20 te/d

 

1,000 te/d ±1%
±10 te/d

 

Field A+B

Field B

Field A



Field A
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Simple Process New Field



Field A
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Simple Process New Field

1,000 te/d ±2.2%
±22 te/d
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𝐹𝑖𝑒𝑙𝑑 𝐴 𝑎𝑙𝑜𝑛𝑒



A

I’m expecting the 

same allocation 

but with more 

uncertainty (risk), 

should’nt I be 

compensated for 

this?

….and what is the 

right amount of 

compensation?
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𝐹𝑖𝑒𝑙𝑑 𝐴 𝑎𝑙𝑜𝑛𝑒

𝐹𝑖𝑒𝑙𝑑 𝐴 𝑏𝑦 
𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒



A
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Is it simply the 

increase in 

uncertainty?



A
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Is it simply the 

increase in 

uncertainty?



Basis

44
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Offered a Gamble
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Expected Value

50% chance

50% chance

100% chance

Expected value = 0.5*0 +0.5*2 = 1 €
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Utility

50% chance

50% chance

1000000 €

100% chance

Expected value = 0.5*0 +0.5*2000000 = 1000000 €
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Utility

50% chance

50% chance

Expected value = 0.5*0 +0.5*2000000 = 1000000 €

900000 €

100% chance
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Prospect Theory - Loss Aversion

Pain of loss ~ twice joy of gain
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Loss

2.5

te/d
Loss

7.5

te/d

Loss

12.5

te/d
Loss

17.5

te/d

Loss

22.5

te/d

Loss

27.5

te/d
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Risked Loss 

of Oil = 

0.16*2.5 = 

0.4 te/d
Loss

2.5

te/d
Loss

7.5

te/d

Loss

12.5

te/d
Loss

17.5

te/d

Loss

22.5

te/d

Loss

27.5

te/d
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Risked Loss 

of Oil = 

0.16*2.5 = 

0.4 te/d



54

Risked Loss 

of Oil = 

0.16*2.5 = 

0.4 te/d

Risked Loss 

of Oil = 

0.134*7.5 = 

1.006 te/d
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Total Risked 

Loss of Oil = 

4.7 te/d
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Total Risked 

Loss of Oil = 

2.1 te/d

A

So, my increase in 

exposure to loss is 

2.6 te/d?

Is there a simpler 

way to calculate 

this?
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𝑝𝑑𝑓 =
1

𝜎 2𝜋
𝑒

−1
2

𝑥−𝜇
𝜎

2

𝐿𝑜𝑠𝑠 = 𝜇 − 𝑥

𝐿𝑜𝑠𝑠 ∗ 𝑝𝑑𝑓 =
𝜇 − 𝑥

𝜎 2𝜋
𝑒

−1
2

𝑥−𝜇
𝜎

2
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𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 =
𝜎

2𝜋
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U95~

-2σ→+2σ

𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 =
𝜎

2𝜋

𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 =
5

2𝜋
= 2 𝑡𝑒/𝑑
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U95~

-2σ→+2σ

𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 =
𝜎

2𝜋

𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 =
11.2

2𝜋
= 4.5 𝑡𝑒/𝑑

A
My 

increased 

exposure 

to loss is:

4.5 – 2.0 =

2.5 te/d
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𝑬𝒙𝒑𝒐𝒔𝒖𝒓𝒆 𝒕𝒐 𝑳𝒐𝒔𝒔 =
𝝈

𝟐𝝅
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𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝑡𝑜 𝐿𝑜𝑠𝑠 =
𝜎

2𝜋

𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝑡𝑜 𝐿𝑜𝑠𝑠 =
𝑈𝑘

𝑘 2𝜋

𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝑡𝑜 𝐿𝑜𝑠𝑠 =
𝑈95

1.96 2𝜋

𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒 𝑡𝑜 𝐿𝑜𝑠𝑠 ~ 0.2 ∗ 𝑈95



NORSOK I-106
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NORSOK I-106
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NORSOK I-106
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UK OGA (Now NSTA) Guidelines

67
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Host Field

MT

Field A

3rd Party Tie-

Back
Field B

MB

Previous Example Allocation Uncertainty

𝑀𝑇 = 2,000 te/d ±1%
±20 te/d

𝐴𝑙𝑙𝑜𝑐𝐴 = 1,000 te/d ±2.2%
±22 te/d

𝐴𝑙𝑙𝑜𝑐𝐵 = 𝑀𝐵

𝐴𝑙𝑙𝑜𝑐𝐴 = 𝑀𝑇 − 𝑀𝐵

= 1,000 te/d ±1%
                ± 10 te/d
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Host Field

MT

Field A

3rd Party Tie-

Back
Field B

MB

Previous Example Loss Exposure

𝐴𝑙𝑙𝑜𝑐𝐴 = 1,000 te/d 
Loss Exp = 4.5 te/d

𝐴𝑙𝑙𝑜𝑐𝐴 = 𝑀𝑇 − 𝑀𝐵

𝐴𝑙𝑙𝑜𝑐𝐵 = 1,000 te/d 
Loss Exp = 2.0 te/d

OK that’s field 

level, but what 

about Owners 

(equity)?
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Loss Exposure

100% in 

Field B
25% in Field A

75% in Field B

100% in 

Field A
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Loss Exposure

100% in 

Field B

100% in 

Field B
25% in Field A

75% in Field B

100% in 

Field A

100% in 

Field A

25% in Field A

75% in Field B

50% in Field A

50% in Field B
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Allocation Uncertainty

100% in 

Field B

100% in 

Field B
25% in Field A

75% in Field B

100% in 

Field A

100% in 

Field A

25% in Field A

75% in Field B

50% in Field A

50% in Field B
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Loss Exposure

• How does exposure for each Operator vary with…

• Production rates?

• Meter uncertainties?
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Host Field

MT

Field A

3rd Party Tie-

Back
Field B

MB

Loss Exposure

𝑀𝑇 = 2,000 te/d ±1%
±20 te/d

𝐴𝑙𝑙𝑜𝑐𝐴 = 1,500 te/d ±1.4%
±21 te/d

𝐴𝑙𝑙𝑜𝑐𝐵 = 𝑀𝐵

𝐴𝑙𝑙𝑜𝑐𝐴 = 𝑀𝑇 − 𝑀𝐵

= 500 te/d ±1%
                ± 5 te/d
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Loss Exposure

100% in 

Field B
100% in 

Field B

10% in Field A

90% in Field B

100% in 

Field A

100% in 

Field A

10% in Field A

90% in Field B
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Allocation Uncertainty
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Host Field

MT

Field A

3rd Party Tie-

Back
Field B

MB

Loss Exposure

𝑀𝑇 = 2,000 te/d ±1%
±20 te/d

𝐴𝑙𝑙𝑜𝑐𝐴 =500 te/d ±5%
±25 te/d

𝐴𝑙𝑙𝑜𝑐𝐵 = 𝑀𝐵

𝐴𝑙𝑙𝑜𝑐𝐴 = 𝑀𝑇 − 𝑀𝐵

= 1,500 te/d ±1%
                ± 15 te/d
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Loss Exposure

100% in 

Field B

100% in 

Field B

35% in Field A

65% in Field B

100% in 

Field A

100% in 

Field A

35% in Field A

65% in Field B
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Host Field

MT

Field A

3rd Party Tie-

Back
Field B

MB

Loss Exposure

𝑀𝑇 = 2,000 te/d ±1%
±20 te/d

𝐴𝑙𝑙𝑜𝑐𝐴 = 1,000 te/d ±3.6%
±36 te/d

𝐴𝑙𝑙𝑜𝑐𝐵 = 𝑀𝐵

𝐴𝑙𝑙𝑜𝑐𝐴 = 𝑀𝑇 − 𝑀𝐵

= 1,000 te/d ±3%
                ± 30 te/d
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Loss Exposure

100% in 

Field B

100% in 

Field B

45% in Field A

55% in Field B

100% in 

Field A

100% in 

Field A

45% in Field A

55% in Field B



Measurement
Allocation

Ownership
Uncertainty

Loss Exposure

Value Realisation and 

Loss Exposure
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