
FROM MIGRATION BACKLOGS 
TO MODEL-READY CONFIDENCE: 
AGENTIC AI FOR RESERVOIR 
SIMULATION



Before getting into migration, let’s understand what reservoir 
simulation is and where it sits? Reservoir simulation is a computer 
run of a reservoir model over time to examine the flow of fluid 
within the reservoir and from the reservoir. Engineers calibrate the 
simulator against historic pressure and production data, a process 
called history matching, then use it to forecast performance under 
development scenarios such as new wells, injection schemes or 
stimulation.
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What Reservoir Engineering Actually Involves
Reservoir engineering, the discipline this sits inside, is the 
connective layer of the upstream value chain: the reservoir model’s 
outputs feed a well model, a surface-network model, a facilities 
model, and ultimately an economic model that decides whether 
a field development goes ahead.  It is, in effect, a virtual test 
environment — a way to de-risk a capital-intensive decision before 
an operator commits real money to it.

Reservoir simulation, end to end — from raw subsurface data to a living digital twin that supports development decisions.

That model — and the simulator it sits in — is rarely static. It moves between simulators, between platforms, and between companies. That 
movement is where this point of view begins.
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Where Model Migration Becomes a Boardroom Conversation

Vendor platform change. Operators standardize on a 
single simulator, or a vendor's product line is superseded, 
forcing every asset built on it to move. Multiple 
commercial platforms are in active use across the 
industry today, including SLB Eclipse, Halliburton Nexus, 
SRT’s ECHELON and Rock Flow Dynamics tNavigator and 
many more, none of which is guaranteed to remain an 
asset's platform of choice inde�nitely.

A thinning bench of experienced engineers. The IEA's 
World Energy Employment 2025 report �nds that, across 
the energy sector in advanced economies, there are 2.4 
workers nearing retirement for every entrant under 25 — 
a ratio the report expects to worsen through 2035. This 
�gure is economy-wide rather than oil-and-gas speci�c, 
but it raises the stakes on any manual, 
tribal-knowledge-dependent activity, migration included.

Cloud and HPC modernization. Operators are moving 
simulation workloads from on-premise clusters to 
containerized, cloud-native execution to capture 
pay-as-you-go economics and elastic scale-out for large 
history-matching ensembles — a shift documented in 
SPE technical literature on cloud-native reservoir 
simulation( IPTC-20237-MS)

Mergers, acquisitions, and portfolio carve-outs. 
When assets change hands, incoming or outgoing 
models typically need to be reconciled onto the 
acquirer's, or the standalone entity's, standard platform 
and work�ows.

New model builds for emerging use cases. Particularly 
CCS and large-scale CO2 storage certi�cation, where 
operators are standing up new static and dynamic 
models rather than migrating legacy ones. ADNOC and 
AIQ, for example, project their ENERGY ai agents will 
accelerate the building of detailed geological models for 
CO2 storage planning by up to 75%.

Recurring model refresh cycles. Mature and brown�eld 
assets require periodic model updates to support �eld 
development plans and reserves bookings — each a 
smaller-scale version of the same migration and 
validation problem.

Reservoir model migration stops being a back-office task and becomes a business decision in a handful of recurring situations, each already 
playing out across the industry today:

For a firm like ours, every one of these is an entry point for a conversation about how migration is done, not just when.
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The Pinch Points Nobody Has Fully Tapped
Automated conversion has already done its job. Deterministic translators and keyword dictionaries have compressed syntax translation from 
months to days, and the industry has absorbed that gain already. What has not moved is everything on either side of it. Across the migrations 
we have delivered, four gaps keep resurfacing, largely untouched by scripted tooling:

Understanding what a 
legacy model actually 

contains — dependencies 
are frequently 

undocumented, hidden in 
INCLUDE �les, or held only 
in one engineer's memory.

Translating logic with 
no direct 

target-simulator 
equivalent — custom 
well-control strategies, 

�eld-development logic, 
and bespoke functions a 

keyword dictionary 
cannot map.

Proving the migrated 
model behaves like the 

original — today, 
thousands of 

well-by-well, rate, and 
pressure comparisons 
done largely by hand.

Explaining why it does 
not, when it does not — 
root-cause analysis that 

currently depends on 
scarce, senior 

reservoir-engineering 
time.
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The table below reflects pain points and ranking the gaps that combine the highest frequency with the highest business impact:

None of this is a scripting problem. Each requires reasoning across model structure, simulator behavior, prior migration experience, and 
engineering judgement — which is exactly why these gaps have resisted automation, and exactly why agentic AI, which can reason and 
adapt rather than execute a fixed rule set, is now relevant to closing them.

Pain Point Frequency Business Impact Priority

Unsupported functions & custom logic High Very High Critical

Root-cause analysis of output mismatches Very High Very High Critical

Manual QC and validation Very High High Critical

Repeated learning not reused across projects Very High High Critical

Field-development logic recreation Medium Very High Critical
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An Agentic Solution: How It Adds Value
Agentic AI differs from earlier automation in one crucial respect: 
instead of executing a fixed script, specialized agents reason about 
a construct, propose an option, evaluate it against evidence, and 
escalate only when they cannot resolve it themselves. This pattern 
is already delivering results at industry scale. 

Example : ADNOC and AIQ’s ENERGYai platform, built on agents 
trained on decades of ADNOC’s proprietary subsurface data, is 
projected to compress development-planning cycles from one 
to two years down to weeks, and AIQ states the platform can lift 
operational efficiency in targeted upstream workflows by as much 
as 300%.

Reservoir simulation migration — with its large volumes of 
structured data and effort-heavy transformation and validation 
steps — is the kind of workflow this pattern of gains applies to.

We propose a reference architecture of five layers. An engagement 
layer is where engineers see, question, and approve the work. 
An orchestration layer owns the migration plan, sequences 
it into waves, and enforces mandatory human sign-off gates. 
An agent layer houses specialist agents grouped into Assess, 
Convert, Assure, and Learn. A tool and integration layer is the 
only route through which an agent can touch a real system, so 
every action is a call to a governed, permissioned tool rather than 
freehand generation of simulator syntax. And a knowledge layer 
is organized into Bronze (immutable, as-found), Silver (canonical, 
rule-governed), and Gold (signed, decision-ready) zones, so every 
migration adds to a reusable asset rather than starting from a 
blank page.

Reference architecture: five layers, with security and observability applied across all of them.

Seven specialist agents cover discovery, complexity scoring, 
keyword mapping, logic translation, validation, root-cause 
analysis, and knowledge retrieval. An eighth — the orchestrator 
— does no domain itself, and instead decides which agent acts 

next, and when a human must act instead. Agents propose; they 
do not quietly decide. Non-trivial logic translations, tolerance 
changes, and final sign-off all pass-through named human gates, 
and every parameter change, tool call, and approval is written to 
an auditable run ledger.
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The value shows up in the same four places identified above

Migration is also, deliberately, the proving ground for something 
larger. The same agents that learn to reconcile a legacy model’s 
structure and dependencies are, by design, learning to reconcile 
raw subsurface data itself — PVT reports, logs, and core 
data arriving from different vendors and formats. Once that 

Dimension Traditional Migration Agentic AI-Enabled Migration

SME effort
Weeks of keyword-by-keyword mapping  
and manual cross-checks

Engineer time redirected to reviewing flagged 
exceptions and approving outputs

Validation Full manual re-runs and comparisons
Structured, partially automated comparison that  
narrows effort to genuine discrepancies

Traceability Decisions live in individual engineers' notes
Every mapping, flag, and decision logged  
with a clear audit trail

Reusable knowledge Each migration starts from a blank page
Mapping rules and QA patterns accumulate  
as a reusable asset

reconciliation is trustworthy, the natural extension is not just 
migrating an existing model but assembling a static model directly 
from source data, with engineers reviewing rather than manually 
importing. This point of view is intentionally scoped to migration; 
model generation is the logical next conversation.



External Document © 2026 Infosys Limited07

Exit Note

Sources

Reservoir simulation migration has never really been about 
simulator syntax. It has been about time — SME time, elapsed 
time, and the time it takes an organization to trust a new number. 
Agentic AI does not remove the reservoir engineer from that 
picture. It removes the parts of migration that never needed one: 
chasing keyword equivalence, comparing thousands of curves by 
eye, and re-explaining last year’s decisions because nobody wrote 
them down.

For operators weighing a simulator change, a cloud migration, 
a portfolio integration, or simply a backlog of models due for 
refresh, the question worth asking is not whether migration can 
be made faster, but whether the next migration can make every 
subsequent one cheaper. 
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