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A Technical Framework for Evaluating Meter Data Management
Systems in Modern Utility Environments.
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Executive Summary

The success of large-scale Advanced Metering Infrastructure (AMI) programs depends heavily on
the capabilities of the Meter Data Management System (MDMS).

As utilities transition from conventional metering to smart metering ecosystems, the volume,
velocity, and complexity of meter data have increased exponentially. Modern MDMS platforms are
expected to ingest, validate, estimate, edit, process, store, and distribute billions of interval
measurements while supporting billing, prepaid operations, consumer engagement, demand
response, analytics, and grid modernization initiatives.

However, not all MDMS platforms are architected to meet these requirements.

Many deployments focus primarily on collecting and storing meter data while overlooking critical
enterprise requirements such as interval data processing, Validation Estimation and Editing (VEE),
streaming data ingestion, scalability, high availability, and disaster recovery.

This paper outlines the essential technical capabilities utilities should evaluate when selecting
an MDMS and highlights architectural considerations that directly impact operational reliability,
regulatory compliance, scalability, and long-term sustainability.

The Changing Role of MDMS

Historically, MDMS solutions were designed to support monthly billing reads and relatively low data
volumes. The modern utility environment requires support for:

@ 15-minute and 30-minute interval data @ Time-of-Day tariffs

(@ Prepaid metering @ Consumer self-service portals
@ Demand response programs @ Net metering

@ Distributed Energy Resources (DER) @ Revenue assurance

(@ Grid analytics (@ Real-time operational intelligence

As a result, an MDMS can no longer be viewed merely as a repository for meter data. It must
function as an enterprise-grade processing platform capable of transforming raw meter data into
validated and actionable business information.
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Regulatory and Industry Expectations

National smart metering initiatives and electricity sector modernization programs increasingly
require utilities to:

(@ Collect interval load profile data Maintain high availability

(@ Execute Validation, Estimation and Editing Provide disaster recovery capabilities

(@ Generate billable measurements Scale to millions of smart meters

© 0006

(@ Support near real-time operational use cases Ensure cybersecurity and operational

resilience

An MDMS should therefore be evaluated not only on its ability to receive meter readings but also on
its ability to process, validate, operationalize, and distribute those readings efficiently.

Key Evaluation Criteria for Enterprise MDMS
Platforms

Interval Data Processing Capability
A production-grade MDMS should be capable of:

© Receiving interval load profile data @ Executing configurable VEE rules
© Generating validated measurements (» Managing missing and erroneous data

) Supporting downstream billing and analytics systems

Why This Matters

Simply collecting interval data is not sufficient. Utilities derive value only when raw interval
data is converted into trusted measurements that can support billing, forecasting, operational
analysis, and customer engagement. Utilities should verify that the MDMS performs complete
interval data processing rather than functioning solely as a data staging platform.

Scalability for National Programs

A common misconception in MDMS procurement is evaluating scale based solely on the number of
meters deployed. In reality, MDMS sizing is driven by the number of interval measurements
processed.
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Consider a deployment of: This generates:

1Million Smart Meters interval measurements every day

Average 10 interval registers per meter

15-minute interval collection interval measurements annually

3.5 Trillion interval measurements per year. For a utility deploying 10 million smart meters, the
annual workload exceeds. These measurements must subsequently undergo Validation, Estimation,
Editing, Measurement generation, Aggregation, Billing determinant calculations, and Data
publication to downstream systems.

Evaluation Questions

(@ What is the largest production deployment supported?

(» How many interval measurements are processed daily?

(@ Is processing distributed across multiple nodes?

(@ Can the platform scale horizontally without architectural redesign?

Stream Processing Support

Modern utilities increasingly require near real-time visibility into network operations and consumer
behavior. An advanced MDMS should support streaming data ingestion, real-time event processing,
near real-time VEE, event-driven workflows, and continuous analytics.

Business Benefits

Streaming architectures enable faster outage detection, real-time prepaid balance
updates, demand response programs, consumer alerts, and operational decision support.
Batch-only architectures often introduce delays that limit business value.

Technology Supportability

Utilities typically operate MDMS platforms for ten to fifteen years. Technology choices therefore
have long-term operational implications. Utilities should evaluate commercial support availability,
vendor-backed technology stacks, product roadmaps, security patch management, and lifecycle
sustainability.
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High Availability and Disaster Recovery

Meter data systems are mission-critical platforms that directly impact revenue operations.
Enterprise MDMS solutions should support Active-Active clustering, automatic failover, geographic
redundancy, disaster recovery operations, and zero or near-zero data loss recovery objectives.

( )\
Risks of Single-Node Architectures
Single-node deployments may create single points of failure, service disruptions, extended
recovery times, and operational risks during peak business periods. Utilities should require
proven demonstrations of High Availability and Disaster Recovery capabilities under
production-scale workloads.

Cloud-Native Elasticity

Utility workloads fluctuate significantly throughout the billing cycle (e.g., billing runs, demand
peaks, mass meter synchronization events, data backfills, firmware upgrades). Cloud-native MDMS
platforms should support automatic scaling, dynamic workload balancing, elastic infrastructure
utilization, and automated deployment and recovery. These capabilities improve operational
efficiency while reducing infrastructure costs.

Integrated Utility Business Capabilities

Modern utility programs increasingly seek to reduce integration complexity by adopting platforms
that provide complementary capabilities. Examples include prepaid energy management, consumer
portals, usage analytics, revenue protection, and customer engagement services. Integrated
platforms can significantly reduce deployment timelines and total cost of ownership.

Characteristics of an Enterprise-Ready MDMS

@ Fullinterval data processing Comprehensive VEE capability

(@ Stream and batch processing support Hyper-scalable architecture
(@ Horizontal scaling Cloud-native deployment
(@ Active-Active High Availability Disaster Recovery readiness

(@ Enterprise-supported technology stack Integrated prepaid capabilities
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@ Consumer self-service functionality

Proven large-scale production deployments



Enterprise MDMS Readiness

Conclusion

As smart metering programs continue to expand globally, utilities must evaluate MDMS platforms
based on their ability to support enterprise-scale operations rather than basic data collection alone.

The ability to process interval data, execute VEE workflows, support streaming workloads, scale
horizontally, maintain high availability, and provide disaster recovery capabilities is no longer
optional. These capabilities are fundamental requirements for modern utility operations and are
essential to realizing the full value of smart metering investments.

Utilities that adopt a rigorous technical evaluation framework will be better positioned to

reduce implementation risk, improve operational performance, ensure regulatory compliance,

and maximize long-term return on investment from their AMI programs.
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