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Project objectives

q Assess the impact of multiple reservoir and reservoir to surface coupling on 
prediction results of Uaz Central & East fields

q Evaluate the interaction between reservoir wells and surface network

q Set the vision of approaches and the way of their application for further work
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Model description

– ~ 370k active cells (Uaz Central)
– ~ 188k active cells (Uaz East)
– Blackoil fluid model
– Fetkovich acquifer
– 54 wells (47- Uaz Central, 7- Uaz East)

Reservoir Simulation model

Surface Production Network model

n 47 wells
n 9 manifolds
n 56 branches
n 1 terminal node
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Local machine (PIPESIM)

Simulation model 
Uaz East

Simulation model 
Uaz Central

Network modelWindows HPC cluster (INTERSECT)

+

Remote execution of coupled simulation

Master case



Название диаграммы

Combining network balancing with group constraints 

1. IX builds IPR curve                                         
(the relationship between THP and rate)

P

Q

IPR curve honors user set rate 
constraints
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1) Set Pmanifold

2) Having defined Qwell1+Qwell2=Qmanifold and Psink

PIPESIM solves P*manifold

3) Check for convergence P*manifold=Pmanifold

2. PIPESIM solves the network and returns 
operating point 1

(P/Q)well1

(P/Qwell2

PsinkPmanifold

P

Q
Qnet=q1+q2q2q1

Pnet=min.THP

IPR well
IPR cumulative

VLP pipeline

q1

q2

qскв1+qскв2= Q

Combining network balancing with group constraints 
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3. Guide Rate Balancing in IX allocates well rates by 
honoring network constraints 

Preservoir – Pnetwork = 
virtual choke

P

Q

Operating point 1

Qnetqnet

Pres=min.THP

qres

PTHP(res)

IPR well
IPR cumulative

VLP pipeline

Combining network balancing with group constraints 



Impact of the Multiple Reservoir Coupling
Production profiles between Uaz Central and East
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Since CENTRAL has higher potential 
EAST will be” choked back” by CENTRAL EAST tries to maintain plateau by 

compensating CENTRAL

Water reinjection in CENTRAL



Constant sink pressure

Potential of the network model is much 
higher than current field constraints–> 
Impact of the network is not observed
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Impact of the Multiple Reservoir to Surface Coupling
Production profiles between Reservoir and Surface Network – Field level

Dotted line – Network results Solid line – Reservoir Simulation results 



Difference in pressure 
between network node and 

the reservoir well 
represents a virtual choke

Potential of the network model is much 
higher than current field constraints–> 
Impact of the network is not observed

10Dotted line – Network results Solid line – Reservoir Simulation results 

Impact of the Multiple Reservoir to Surface Coupling
Production profiles between Reservoir and Surface Network – Well level



Conclusions

– Multiple reservoir coupling shows that:
• At the beginning of the field development, Uaz Central being a high potential group (field)

dominates the production and “chokes back” the Uaz East
• By the end of prediction, Uaz East starts to compensate production to maintain plateau

– Reservoir to surface coupling shows that:
• Potential of the surface network model is much higher than the current field constraints

imposed into the simulation model
• Back pressure from the surface network therefore is not observed
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Thanks for your attention!


