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HSEPREDICT

Enterprise Safety and
Operational Risk Intelligence
Monitor. Interpret. Predict.

Product report and deployment approach

Prepared for Evaluation committee

Platform status Demonstration environment — synthetic data

Predictive accuracy Not yet validated — requires client operational data

This report describes the platform as currently built and the approach proposed for deployment. Production integration,
predictive model validation, security hardening, governance and operational performance are described as deployment
activities and are not represented as completed work.
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SECTION 1

Executive summary
HSEPredict is an enterprise safety and operational risk intelligence platform for organisations running

complex, distributed and high-consequence operations. It consolidates operational risk, safety intelligence,

incidents, assets, alerts and analytics into a single command-centre environment.

The platform addresses a problem that is rarely a shortage of data. Most operational organisations already

generate substantial volumes of telemetry, inspection records, incident reports and asset data. What is

usually missing is the layer that turns those signals into a judgement about where risk is concentrating, and

how much time remains to act on it.

HSEPredict delivers two connected capabilities. The first is monitoring: continuous observation of

operational and safety signals across sites and assets, interpreted into a single risk picture for operators

and executives alike. The second is prediction: the identification of conditions that tend to precede failure,

degradation or safety events, so that intervention can occur earlier.

These two capabilities arrive on different timescales, and this report is explicit about that. Monitoring

capability is available from the point of integration. Predictive capability is built progressively, on the

evidence the platform accumulates from the client's own operations.

A platform that claims validated predictive accuracy on day one, before it has
observed a single event in the client's environment, is making a claim it cannot
support.

HSEPredict begins by making current risk visible, and becomes progressively better at anticipating it as

operational evidence accumulates. Both stages are described honestly in this document, including what is

required from the client organisation to reach the second.
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SECTION 2

The operational problem
In large distributed operations, data is fragmented across cameras, sensors, network equipment, asset

management systems, incident records, maintenance workflows and human reports. Each source is

individually useful and collectively difficult to interpret. The consequences are consistent across sectors.

• Events without patterns. Operational teams see individual alarms and reports without visibility of the wider

trend those events form part of.

• Reporting after the fact. Executive information often arrives after an event has occurred rather than while

conditions are deteriorating.

• Invisible degradation. Asset condition frequently declines gradually. Gradual change is precisely what

conventional threshold-based reporting handles worst.

• Repeated anomalies treated as isolated. The same issue recurring at the same location across weeks is

a pattern, but is often logged as a series of unrelated entries.

• Limited reach at remote sites. Continuous monitoring is difficult where sites are distributed and response

resources are finite.

• Domain silos. Safety, engineering, security and operations hold different parts of the same picture and

rarely see it assembled.

HSEPredict is designed to provide the common intelligence layer that sits above these sources.
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SECTION 3

Platform architecture
Nine modules sharing a common data model, visual language and risk taxonomy.

MODULE FUNCTION

Enterprise Overview Executive portfolio view of operational risk, safety exposure, alerts, incidents and
asset health.

Operational Risk Current risk posture, leading indicators, emerging patterns, risk trajectory and
executive action.

Safety Intelligence Safety signal interpretation, health index, emerging patterns and recommended
interventions.

Incidents Incident command, active incidents, investigation tracking and incident queue.

Assets Asset health, telemetry, event history and intelligence correlation.

Alerts Prioritised alert environment driven by pattern detection rather than threshold breach
alone.

Analytics Telemetry analytics, trends, predictive outlook, ranked risk drivers, correlations and
anomalies.

Reports Management-ready reporting layer.

Administration Enterprise configuration, user management and governance foundation.

Two modules carry the core of the product proposition. Operational Risk answers the question of what

the current risk position is. Safety Intelligence answers the different question of what the organisation's

safety signals indicate and where risk is beginning to emerge. Analytics provides the interpretive layer

beneath both.
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SECTION 4

Capability one — monitoring
Monitoring is the foundation, and it delivers value independently of any predictive claim.

Once connected to approved operational sources, HSEPredict provides:

• Continuous observation of telemetry, asset condition, safety signals and operational events across the

portfolio.

• Normalisation of heterogeneous sources into a common structure, so signals from different systems can be

compared and combined.

• Detection of abnormal or changing behaviour, including gradual drift that fixed thresholds do not capture.

• Correlation across domains, establishing whether independent signals are moving together.

• Prioritisation, so that finite inspection and response capacity is directed at the highest-value intervention.

• Role-appropriate views, giving operators site-level detail and executives portfolio-level position from the

same underlying intelligence.

Why correlation is the differentiator

A single elevated reading is a data point. Elevated temperature combined with vibration drift on the same

asset is an equipment degradation pattern. Network instability combined with declining camera health is a

surveillance exposure pattern. Three similar observations around the same compressor station within

seventy-two hours is an emerging safety pattern.

In each case the individual signals may sit within acceptable limits and generate no
alarm. The value lies in the interpretation of their combination, and that is the layer
HSEPredict provides.
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SECTION 5

Capability two — prediction
Prediction is the destination of the platform, and the capability that requires the most careful

description.

HSEPredict does not require months of accumulated history before producing useful output. From the

point of integration it can apply operational rules, engineering thresholds, domain knowledge, known risk

indicators and correlation logic to identify conditions that merit attention. This is genuine early warning, and

it is available immediately.

What that early capability is not, at the outset, is a model validated against the client's own operational

history. That distinction matters, particularly in a safety context. A prediction that is wrong in the field

carries a real cost: unnecessary interventions consume scarce resource, and missed warnings undermine

confidence in the system permanently.

HSEPredict is therefore designed as a learning system. It begins with rule-based and knowledge-based

intelligence, captures the evidence generated by operations, analyses that evidence for recurring patterns,

validates those patterns against actual outcomes, and progressively incorporates the validated ones into

its predictive layer.

The learning loop

SIGNALS → INTELLIGENCE → PREDICTION → OUTCOME → EVIDENCE → PATTERN DISCOVERY → VALIDATION
→ IMPROVED PREDICTION

The commercial implication is substantive. The client is not purchasing a static dashboard populated with

today's figures. The client is establishing an intelligence asset that becomes progressively more specific to

its own sites, assets, operating behaviours and risk signatures as evidence accumulates. That

accumulated, validated operational knowledge is difficult for any competitor to replicate, because it is

derived from the client's own environment.
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SECTION 6

The intelligence pipeline
Every screen in the platform is produced by the same underlying sequence.

STAGE FUNCTION

Telemetry Collect signals from approved operational sources — sensors, asset systems, incident
records, inspection findings and human reports.

Normalisation Convert heterogeneous inputs into a common structure so they can be compared,
joined and analysed together.

Pattern detection Identify abnormal, changing or recurring behaviour, including gradual drift below alarm
thresholds.

Correlation Establish whether signals across different domains are reinforcing one another.

Prediction Estimate direction of travel and the likelihood of emerging risk within a defined window.

Risk intelligence Translate technical signal behaviour into operational meaning and severity.

Action Direct attention to the highest-value intervention, with a clear recommended response.
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SECTION 7

How predictive capability matures
Six defined stages, each with an identifiable output, which allows progress to be assessed rather

than assumed.

STAGE ACTIVITY OUTPUT

1. Intelligence from day
one

Apply available telemetry, operational rules,
thresholds, domain knowledge and known risk
indicators.

Early identification of conditions
deserving attention.

2. Capture and store Retain signals, timestamps, asset states, alerts,
incidents, analyst decisions and outcomes.

An organisation-specific operational
history.

3. Analyse and
discover

Study historical and streaming data for recurring
patterns, signal combinations and precursor
conditions.

Candidate patterns for evaluation.

4. Validate Test whether candidate patterns are repeatable
and meaningful rather than coincidental.
Operational expertise is essential here.

A set of validated, evidence-supported
patterns.

5. Strengthen the
model

Incorporate validated patterns and accumulated
evidence into the predictive layer.

Predictions informed by the client's own
history.

6. Continuous learning Compare predictions against actual outcomes
and use the difference to refine the model.

Measured, improving predictive
performance.

Stage 4 is the stage most commonly skipped in this category of product. A pattern
that has not been tested against outcomes is a correlation, not a predictor.
HSEPredict treats validation as a required step rather than an optional refinement.
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SECTION 8

Establishing predictive validity
A predictive safety system should be assessed on evidence, not on the confidence of its interface.

The following are agreed with the client before any predictive output is relied upon operationally.

What is being predicted

The predicted outcome must be specified precisely: the event type, the unit of prediction — asset, area or

site — and the time window within which the prediction applies. A useful window is one that leaves

sufficient time to intervene.

The base rate

How frequently does the predicted outcome actually occur? Serious incidents are rare events. A model

that consistently predicts nothing will appear highly accurate and provide no value whatsoever.

Understanding the base rate is what allows genuine performance to be distinguished from arithmetic

artefact.

The acceptable error balance

False positives consume inspection and response capacity. False negatives are missed warnings. The two

trade against one another, and the correct balance is a business decision for the client rather than a

technical one for the vendor. It should be agreed explicitly.

The intervention question

If a warning prompts an inspection and no incident subsequently occurs, was the prediction incorrect, or

was it successful? This question has a material effect on measured accuracy, and it must be resolved

before measurement begins. HSEPredict recommends that interventions and their outcomes are recorded

so that prevented events are not counted as false alarms.

Reporting behaviour

In safety data specifically, reporting culture confounds analysis. An increase in near-miss reports may

indicate rising risk, or it may indicate improving reporting behaviour. These have opposite implications and

can appear identical in the data. Where reporting rates vary materially between sites, shifts or supervisors,

that variation must be understood before signal volume is treated as a risk indicator.

HSEPredict provides a structured Data Discovery and Prediction Validation questionnaire to work through these questions
with the client's HSE and IT leads. It is normally completed in a single facilitated session and forms the basis of the pilot
design.
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SECTION 9

Sector application — telecommunications
Telecommunications operators manage large numbers of distributed towers, sites, power systems,

cameras, network equipment and remote assets. A fault at a remote site can escalate significantly in cost

before a response team arrives, which makes early detection unusually valuable.

• Monitor site and asset health across a distributed portfolio from a single view.

• Combine environmental, power, network, camera and access signals into one interpretation.

• Detect unusual patterns at remote sites without continuous human attention.

• Identify simultaneous changes — for example temperature, vibration and camera degradation moving

together.

• Prioritise which sites warrant physical inspection, and in what order.

• Provide executives with portfolio position rather than a series of isolated site reports.

SECTION 10

Sector application — oil and gas
The same intelligence architecture applies where equipment reliability, safety exposure, environmental

conditions and operational continuity are closely coupled.

• Monitor equipment and environmental telemetry across facilities.

• Identify abnormal temperature, vibration and load patterns before threshold breach.

• Correlate safety exposure with prevailing operational conditions.

• Prioritise emerging equipment degradation against available maintenance capacity.

• Provide management with a consolidated operational risk position across sites.
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SECTION 11

Current status of the platform
The evaluation environment presented alongside this report is a demonstration build. Its status is

stated plainly here, and is labelled throughout the interface itself.

ELEMENT CURRENT STATUS

Platform modules Built and operational.

Data Synthetic demonstration data. Not connected to any client system.

Live simulation Controlled synthetic telemetry, labelled as such on every screen. Can be paused
and resumed.

Predictive output Illustrative model output derived from demonstration data. Explicitly not a
validated forecast.

Predictive accuracy Not yet validated. Validation requires client operational data.

Integration Not connected. A deployment activity.

Security hardening and
governance

Deployment activities, scoped during discovery.

The demonstration environment is designed to show product behaviour accurately without implying a live

client integration. Every simulated value carries a visible label to that effect.

In safety software, an interface that reads as more certain than the evidence beneath
it is a liability rather than a feature.
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SECTION 12

From demonstration to production

PHASE ACTIVITY

1. Discovery Identify data sources, assets, workflows, risk taxonomy and decision points. Complete
the Data Discovery and Prediction Validation questionnaire.

2. Integration Connect approved telemetry, asset, incident, security and operational sources.

3. Configuration Configure thresholds, patterns, correlations, risk models, roles and workflows to the
client environment.

4. Pilot Deploy against a controlled set of sites or assets. Establish baseline performance and
validate predictive output against actual outcomes.

5. Scale Extend across the portfolio and into additional operational domains.

6. Continuous
improvement

Refine indicators, models and recommended actions using operational feedback and
measured performance.

Where data readiness is limited, HSEPredict can be deployed in monitoring-only configuration. This

delivers immediate operational value, builds the structured evidence base that prediction requires, and

defers predictive claims until they can be supported. This is a legitimate and often preferable starting

position.
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SECTION 13

Requirements from the client organisation
Predictive capability is a joint undertaking. The following are required to move beyond monitoring.

• Data access. Approved connectivity to relevant operational and safety systems, with exportable or

interfaceable data.

• Stable identifiers. Consistent identification of assets and locations across systems, so that records relating

to the same physical asset can be joined.

• Historical depth. Access to retained history, with any changes to reporting systems, categories or

thresholds during that period identified.

• Outcome records. The ability to establish what actually occurred, linked to the assets and areas involved.

Without this, validation is not possible.

• Operational expertise. Access to HSE and engineering personnel who can assess whether a discovered

pattern is operationally meaningful.

• Defined ownership of action. Identified recipients of intelligence alerts, with the authority and capacity to

act on them.

• Governance clearance. Data protection, retention and consultation requirements addressed, including

agreement that predictive output will not be used in individual performance management.

If frontline personnel come to believe that reporting a near miss increases scrutiny of
their own team, reporting rates decline and the data degrades. A predictive safety
system can undermine its own inputs if this is not addressed explicitly at the outset.
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SECTION 14

Commercial value
The value proposition rests on earlier visibility and better allocation of finite resource.

• Earlier visibility of emerging operational and safety risk, before threshold breach or incident.

• Better prioritisation of scarce inspection, maintenance and response capacity.

• Improved understanding of distributed asset health across the portfolio.

• Reduced time between signal detection and operational decision.

• A common intelligence view shared by executives and operational teams.

• Potential reduction in avoidable downtime, delayed response and unmanaged exposure.

• A staged adoption path: begin with one operational domain and extend across the enterprise.

• An accumulating, organisation-specific evidence base that increases in value over time.

Quantified savings and incident-reduction figures are deliberately not asserted in this
document. Such figures are only meaningful against a validated client baseline, and
that baseline is established during discovery and pilot. HSEPredict would rather
commit to figures it can subsequently demonstrate.
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SECTION 15

Questions from the evaluation committee
Q. Is the demonstration using our real data?

A. No. The evaluation environment uses clearly labelled synthetic telemetry to demonstrate intended
behaviour. Production would connect approved client sources following discovery and integration.

Q. What makes the platform predictive?

A. The architecture identifies leading indicators, trends, anomalies and cross-domain correlations, and
translates them into risk intelligence and forward outlook. Predictive performance in production must be
validated against client data before it is relied upon operationally.

Q. How long before predictions become reliable?

A. This depends on the volume and quality of available signals and the frequency of the outcome being
predicted. It is assessed during discovery. Monitoring value is available from integration; validated predictive
performance follows the pilot.

Q. How will we know the predictions are correct?

A. Through the validation approach set out in Section 8: a defined predicted outcome, an understood base
rate, an agreed error balance, and comparison of predictions against actual results during the pilot.

Q. Does it work for telecommunications?

A. Yes. Distributed sites, asset health, network and camera signals and remote operational risk are well
matched to the platform's architecture.

Q. Does it work for oil and gas?

A. Yes. The same intelligence layer applies to equipment, environmental, safety and operational signals.

Q. Does it replace our response team?

A. No. It improves situational awareness and helps teams prioritise and coordinate. Decision authority
remains with the organisation.

Q. How does it scale?

A. The architecture is organised around enterprise workspaces, operational domains, assets, signals and
intelligence modules, allowing extension by domain or by portfolio.

Q. What happens after the evaluation?

A. Discovery, data integration, configuration and a controlled pilot, followed by validation and scale.
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SECTION 16

Closing position
Organisations should not have to wait for an incident, an equipment failure or an operational disruption

before they understand that risk has been increasing.

HSEPredict brings operational signals together, identifies the patterns forming within them, translates

those patterns into risk intelligence, and directs attention to where it is most valuable. That capability is

available from the point of integration.

Beyond it lies the more significant opportunity. As the platform observes the organisation's operations, it

accumulates the evidence required to learn what tends to precede a risk event in that specific

environment. Validated against real outcomes, that knowledge becomes an operating asset the

organisation owns.

The proposal is to move from demonstration to a controlled pilot on the client's own
data, with validation criteria agreed in advance and performance measured against
them.
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This report describes the HSEPredict platform as currently built and the approach proposed for deployment. Production
integration, predictive model validation, security hardening, governance and operational performance are described as
deployment activities and are not represented as completed work.


