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POSEIDON™ is an innovative solution 

developed for complex, high well count 

mature oil and gas fields.

POSEIDON™ Modules:

POSEIDON™ DATASCAN

POSEIDON™ ALLOCATION
POSEIDON™ ANALYTICS 

POSEIDON™ REMAINING OIL

POSEIDON™ PREDICTION



ZONAL ALLOCATION
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What if allocation is uncertain?

POSEIDON™ ALLOCATION 

Develop multi-phase zonal allocation 

scenarios that incorporate all available 

static, dynamic and surveillance 

information 



Full cycle allocation workflow
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Areal allocation Well test processing

Fiscal meter 
production

Scheme of 
streams

Flow metering tests 
(validated)

DATASCAN (DSI)

Simple KH allocation / no 
allocation required

Single string wellsDual string wells

Integrated allocation

2 phase Vertical allocation
3 phase Vertical allocation

No leak identified

2phase & 3phase vertical allocation with 
embedded leak correction

Leak identified

Leak Identification with DSI 
& Corrosion/Erosion module

Commingling Analysis

Commingled Minor commingling

RF ranging &
Material Balance

Generalized 2phase / 3phase allocation engine with leaks improvement

Export production history to 
Simulator



Integrated allocation approach
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• Fiscal metered production

• Scheme of streams
• Flow metering tests
• Meters uncertainties

𝑈𝑠𝑡𝑟𝑒𝑎𝑚,𝑖
𝑇𝑜𝑡 =  

𝑛

𝑈𝑠𝑡𝑟𝑒𝑎𝑚,𝑛
2 + 𝑈𝑠𝑡𝑟𝑒𝑎𝑚,𝑖

2

Month 1 Month 2 Month 3

Interpolation method applied to 
calculate well split factor

Platforms & wells allocated production 
with uncertainty bands

Areal allocation

• Usual DSI

• DSI
• Leaks identification
• Corrosion/Erosion 

analysis

Risk zone

Likely leak period

LEAK START DEFINITION

Vertical allocation

Multi-core CPU optimized allocation engine

• Non leak period as PLT for group of layers
• Leak period constrained by cross-flow WCT 

(assuming homogeneous flow)
• String data correction (areal allocation 

should be compensated on further iteration)

LEAK SOURCE IDENTIFICATION

Run dual-string wells as pseudo-string with extra constraints

Individual wells 
solutions clustering

Platform/ field 
solutions 
recombination

Filtering by uncertainty 
ranges & Reservoir 
behavior (MBAL / 
Recovery Factor)

Selection of 
combined 
allocation solution 
& mismatch 
volumes 
compensation



3-PHASE ENGINE VALIDATION

Vertical Allocation
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Vertical Allocation

• For a given well, its well reconciled production obtained from areal allocation is further 

allocated to each contributing zones. 

• Vertical allocation engine will search possible zonal production distributions which honor well 

reconciled production or uncertainty bands if exist. 
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Multiple Solutions per well Well production matching – oil, water & gas 

Wells 



Vertical allocation – 3 phase

• P1 Well production match (Unconstrained Run - no PLT used 

in search)
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• The match is excellent for well-string 
rates

• More challenging fully unconstrained 
case without PLT’s

“Correct” production data

Allocated production data



L1
L3

L5

Vertical allocation – 3 phase

• P1 - Layer solutions (Unconstrained Run - no PLT used in 

search)
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• Reasonable matches for layers rates
• More challenging fully unconstrained case 

without PLT’s

“Correct” production data Allocated production data



Vertical allocation – 3 phase

• P3 Well production match (Unconstrained Run - no PLT used 

in search)
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• The match is excellent for well-string 
rates

• More challenging fully unconstrained 
case without PLT’s

“Correct” production data

Allocated production data



L1
L3

L5

Vertical allocation – 3 phase

• P3 - Layer solutions (Unconstrained Run - no PLT used in 

search)
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Reasonable matches“Correct” production data Allocated production data



LEAK ENGINE VALIDATION

Leak Assessment
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Leak Assessment

• In this context, leak is referred to ‘fluid cross-flow’ from 

one string to another string in dual string completion. 

• To correct this cross-flow, a pseudo-well approach is 

proposed. With this approach, leak correction and zonal 

allocation are simultaneously performed. For technical 

workflow, please refer to 
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Leak Assessment - Case setup

• Well P10 is completed as a dual string 

• String production data were “corrupted” to replicate the leak from P10-S2 to 
P10-S1 starting on 01/10/1997 until the end of the production history
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Layer 1

Layer 3

Layer 5

String P10-S1 String P10-S2

Dual String Completion

------“Corrupted” data for leak
____ Correct production data

IDEAL CASE 
(ECLIPSE)

SYNTHETIC REAL CASE
(WELL TEST)

String Cross-Flow Uncertainty

SYNTHETIC REAL CASE
(FULL PRODUCTION)

Well Test Averaging



Leak Assessment - Ideal vs Synthetic Real 

Case
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------“Corrupted” data for leak
____ Ideal production data



Leak Assessment - Starting Date 

Identification
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P10-S1 cumulative 
corrosion

P10-S2 remaining 
well thickness

P10-S1 
remaining well 
thickness

P10-S1 cumulative erosion

Leak period identified by DQI engine

P10-S2 cumulative erosion

P10-S2 cumulative 
corrosion

The identification approach:
• User has to compare the risk of thinning of the 

tubing versus DQI predicted statistical leak risk
• The main results at this stage – define the leak 

starting date (to be used in smart constraining of 
the further 3phase-leak search engine)

• PreHM auto-suggests a DQI driven Starting date for 
convenience



Leak Quantification and Correction at pseudo 

well level
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Measured pseudo well oil 
production rate

Allocated pseudo well oil 
production rate

Measured pseudo well water 
production rate

Allocated pseudo well 
water production rate

Measured pseudo well 
gas production rate

Allocated pseudo well gas 
production rate

• The match is reasonably good for pseudo well rates
• Search has been performed with a specific Group Reservoirs Constraints 

& Well String Constraints driven by Identified Leak Start & Stop date
• Leak engine is a customized advanced allocation engine and can 

generically run it 2/3-phase mode with extra constraints



Leak quantification – well string production
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Measured (corrupted) vs Leak corrected Leak corrected check versus Original data

P10-S2

Reasonable matchesSignificant leak rate corrected



Leak quantification – layer solution (well P10)
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Unconstrained Run - no PLT used in search

Reasonable matches



Integrated Allocation Processes
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Areal Allocation

INPUTS
• Fiscal metering
• Production 

network
• Well tests
• Meter 

uncertainties

OUTPUTS
• Reconciled Well 

Production 
• Uncertainty 

bands for well 
production

Vertical Allocation

Leak Assessment 
(leaked dual string)

Vertical Allocation
(no-leak single or dual)

INPUTS
• Reconciled well production
OUTPUTS
• List of solutions honoring 

recon. well prod.

INPUTS
• Reconciled well production 

& uncertainty bands
OUTPUTS
• List of solutions honoring 

recon. well prod.

Field Solution Combining

• Selecting 
representative 
solutions for each well

Clustering
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• Randomly or fully 
combining  well solutions 
to give field solutions   

Sampling
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Mbal check

• Ranking field solutions 
using Mbal analysis
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• Checking the platform 
uncertainty bands for all 
field solutions



Three Phase Allocation Workflow

For each time step, computing zones’ 

watercut based on type curve WOR

𝑡𝑤𝑐𝑢𝑡(𝑖) =
𝑤𝑜𝑟(𝑖)

1+𝑤𝑜𝑟(𝑖)

Fluid mobility

𝑚𝑡(𝑖)

= 𝑚𝑜(𝑖) +𝑚𝑔(𝑖)

+𝑚𝑤(𝑖)

Flow potential

ψ(𝑖)

= 𝑚𝑡(𝑖)𝑘ℎ(𝑖)∆𝑃(𝑖)

𝐴𝐹(𝑖) =
ψ(𝑖)

 ψ(𝑖)

𝑞𝑓(𝑖) = 𝐴𝐹(𝑖)𝑞𝑓(𝑤𝑒𝑙𝑙)

𝑞𝑜(𝑖) = 𝑞𝑓 𝑖 𝑚𝑜 𝑖

𝑞𝑤(𝑖) = 𝑞𝑙 𝑖 𝑚𝑤 𝑖

𝑞𝑔(𝑖) = 𝑞𝑙 𝑖 𝑚𝑔 𝑖

ɛ(t)

𝒒𝒐
(𝒊),𝒒𝒘

(𝒊), 𝒒𝒈
(𝒊)

Allocation Results

Yes

𝑆𝑤(𝑖), 𝑆𝑔(𝑖)
Initial Sws, Sgs of zones

Fluid allocation factor

𝑐𝑤𝑐𝑢𝑡 𝑖 =
𝑞𝑤(𝑖)

𝑞𝑜(𝑖) + 𝑞𝑤(𝑖)

Watercut

Allocated productions at time (t)

No

𝑞𝑜
(𝑖),𝑞𝑤

(𝑖)

𝑞𝑔
(𝑖) & 𝜀𝑡

Allocated productions 

at time (t)

 

𝑡 𝑠𝑡𝑒𝑝𝑠

𝜀𝑡
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ɛ(t)= 𝑞𝑜 −  𝑖 𝑞𝑜
(𝑖) 2 + 𝑞𝑤 −  𝑖 𝑞𝑤

(𝑖) 2+  

𝑞𝑔 −  𝑖 𝑞𝑔
(𝑖) 2+  ( 𝑐𝑤𝑐𝑢𝑡 𝑖 − 𝑡𝑤𝑐𝑢𝑡 𝑖

2

Converged ? Local Objective / Error function

Objective / Error 

function

Go back

Well Qo, Qw, Qg

Zones’ 

properties –

Kh, relperm, 

pvt, 

perforation 

events

Init for inputs and 

constraint box

Initial Guess of Type curves

(Each zone WORi vs. CumOIL_well)

(,,a,b,CumWb)
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Layer 1

Layer 2

Layer 3

Layer 4

String 1 String 2

Dual String Completion

Layer 1

Layer 2

Layer 3

Layer 4

Pseudo Single String Completion • Creating a fictitious well  

which produces from all 

layers perforated by both 

strings.

• Combining strings’ production 

to form fictitious well’s 

production.

• Running advanced allocation 

on all layers with extra 

constraints:

• Honoring each string 

productions before leak.

• Crossflow watercut = 

source string watercut

• Crossflow GOR = 

source string GOR

• This process allows zonal 

allocation and leak correction 

at the same time.

Leak Quantification – Pseudo Well Approach

Leak



Leak Assessment Workflow

String Qo1, Qw1, Qg1

For each time step, computing zones’ 
watercut based on type curve WOR

𝑡𝑤𝑐𝑢𝑡(𝑖) =
𝑤𝑜𝑟(𝑖)

1+𝑤𝑜𝑟(𝑖)

Fluid mobility

𝑚𝑡(𝑖)

= 𝑚𝑜(𝑖) +𝑚𝑔(𝑖)

+𝑚𝑤(𝑖)

Flow potential

ψ(𝑖)

= 𝑚𝑡(𝑖)𝑘ℎ(𝑖)∆𝑃(𝑖)

𝐴𝐹(𝑖) =
ψ(𝑖)

 ψ(𝑖)

𝑞𝑓(𝑖) = 𝐴𝐹(𝑖)𝑞𝑓(𝑤𝑒𝑙𝑙)

𝑞𝑜(𝑖) = 𝑞𝑓 𝑖 𝑚𝑜 𝑖

𝑞𝑤(𝑖) = 𝑞𝑙 𝑖 𝑚𝑤 𝑖

𝑞𝑔(𝑖) = 𝑞𝑙 𝑖 𝑚𝑔 𝑖

ɛ(t)

𝒒𝒐
(𝒊),𝒒𝒘

(𝒊), 𝒒𝒈
(𝒊)

Allocation Results

Yes

𝑆𝑤(𝑖), 𝑆𝑔(𝑖)

Initial Sws, Sgs of zones

Fluid allocation factor

𝑐𝑤𝑐𝑢𝑡 𝑖 =
𝑞𝑤(𝑖)

𝑞𝑜(𝑖) + 𝑞𝑤(𝑖)

Watercut

Allocated productions at time (t)

Local time step well-type 
curve matching

No

𝑞𝑜
(𝑖),𝑞𝑤

(𝑖)

𝑞𝑔
(𝑖) & 𝜀𝑡

Allocated productions at 
time (t)

 

𝑡 𝑠𝑡𝑒𝑝𝑠

𝜀𝑡

Total matching 
error

Converged

Not converged

ɛ(t)= 𝑞𝑜 −  𝑖 𝑞𝑜
(𝑖) 2 + 𝑞𝑤 −  𝑖 𝑞𝑤

(𝑖) 2+   𝑞𝑔 −

Converged ?

String Qo2, Qw2, Qg2 Psuedo-Well Qo, Qw, Qg

Zones’ 
properties – Kh, 
relperm, pvt, 
perforation 
events

Init for inputs and 
constraint box

Initial Guess of Type curves
(Each zone WORi vs. CumOIL_well)

(,,a,b,CumWb)

Go back


