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“Long battery life is not achieved by selecting a better battery. It is 
achieved by making better engineering and operational decisions 

throughout the lifecycle of the AMI system.” 
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7.1 Recommendations for Utilities 
Utilities are ultimately responsible for operating smart water metering systems throughout 
their service life. 

Although manufacturers design battery-powered meters and system integrators deploy 
them, utilities determine how these assets are managed over the next ten to fifteen years. 

Many of the operational decisions that influence battery life—including reporting frequency, 
alarm policies, firmware management, maintenance planning, and communication 
strategy—are made by the utility rather than the equipment supplier. 

For this reason, battery life should be considered an integral part of utility asset management 
rather than merely a product specification. 

 

Define Operational Objectives Before Procurement 

Successful AMI programmes begin by identifying operational outcomes rather than technical 
features. 

Utilities should first define objectives such as: 

●​ Reduction of Non-Revenue Water (NRW) 
●​ Improved billing accuracy 
●​ Faster leak detection 
●​ Enhanced customer service 
●​ Operational efficiency 
●​ Better network visibility 

Once these objectives are established, battery life expectations can be aligned with the 
operational requirements needed to achieve them. 

This approach avoids specifying unnecessarily demanding communication requirements that 
provide limited operational benefit while increasing energy consumption. 

 

Procure Against Performance, Not Marketing Claims 

Battery life specifications should be supported by measurable engineering assumptions. 

During procurement, utilities should request information including: 

●​ Battery Life Budget methodology 
●​ Reporting assumptions 
●​ Communication assumptions 
●​ Environmental qualification results 
●​ Current measurement methodology 
●​ Battery chemistry 
●​ Qualification programme 
●​ Pilot deployment evidence 
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Transparent engineering evidence enables objective comparison between competing 
solutions. 

 

Establish Operational Battery KPIs 

Battery performance should be managed using measurable operational indicators. 

Examples include: 

●​ Daily data availability 
●​ Monthly communication success rate 
●​ Retry frequency 
●​ Battery replacement rate 
●​ Low battery alarm percentage 
●​ Firmware update success rate 

These KPIs should be reviewed regularly alongside other AMI operational metrics. 

 

Preserve Battery Margin Through Policy 

Operational policies should be evaluated not only for their business value but also for their 
impact on battery consumption. 

Utilities should periodically review: 

●​ Reporting frequency 
●​ Alarm thresholds 
●​ Diagnostic activities 
●​ Firmware campaigns 
●​ Communication schedules 

Changes should be introduced only after understanding their effect on the remaining Battery 
Life Budget. 

 

Invest in People as Well as Technology 

Long-life AMI systems require organisational capability as much as technical capability. 

Utilities should develop expertise in: 

●​ Battery behaviour 
●​ Communication technologies 
●​ RF performance 
●​ Data analytics 
●​ Firmware lifecycle management 
●​ Predictive maintenance 

Well-trained operational teams are often the greatest contributor to long-term AMI success. 
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Build a Continuous Improvement Programme 

Every deployment provides valuable operational knowledge. 

Utilities should routinely review: 

●​ Communication KPIs 
●​ Installation quality 
●​ Battery trends 
●​ Firmware performance 
●​ Maintenance records 
●​ Customer feedback 

Lessons learned should feed directly into future procurement specifications and deployment 
strategies. 

Continuous improvement transforms operational experience into long-term competitive 
advantage. 

 

Engineering Insight 

Utilities should manage battery life as an operational KPI throughout 
the entire AMI lifecycle rather than treating it as a fixed product 
specification established during procurement. 

 

Practitioner Observation 

Utilities achieving the longest operational battery life typically share a common 
characteristic: they treat battery performance as part of asset management rather than 
as a maintenance issue. Procurement, operations, IT, engineering, and field services 
work together to preserve the Battery Life Budget through coordinated decision-making 
over the life of the deployment. 

 

Key Takeaways 

●​ Begin with operational objectives rather than technology features. 
●​ Request engineering evidence supporting battery life claims. 
●​ Monitor battery performance using measurable KPIs. 
●​ Evaluate operational policy changes against their battery impact. 
●​ Build organisational capability alongside technical capability. 
●​ Use field experience to improve future AMI programmes. 
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Figure 7.1 — Utility Battery Management Framework 

Utilities maximize long-term battery performance by integrating procurement, operations, monitoring, 
and continuous improvement into a single lifecycle management framework. 

 

 

7.2 Recommendations for Manufacturers 
Manufacturers play a fundamental role in determining the long-term performance of 
battery-powered smart water metering systems. 

While battery chemistry is an important design consideration, achieving a reliable ten- to 
fifteen-year operational lifetime requires careful optimisation of the entire product 
architecture. 

Hardware design, firmware behaviour, communication efficiency, environmental robustness, 
manufacturing consistency, and lifecycle support all contribute to the final battery 
performance experienced by utilities. 

Manufacturers should therefore view battery life not as a marketing feature, but as the 
outcome of disciplined engineering. 
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Design Around a Battery Life Budget 

Battery performance should be planned systematically from the earliest stages of product 
development. 

A structured Battery Life Budget should define: 

●​ Sleep current 
●​ Measurement energy 
●​ Communication energy 
●​ Retry assumptions 
●​ Alarm behaviour 
●​ Environmental operating conditions 
●​ Battery self-discharge 
●​ Design safety margin 

Maintaining this Battery Life Budget throughout the design process helps ensure that 
engineering decisions remain aligned with the intended operational lifetime. 

 

Optimise the Complete System 

Long battery life depends on the efficiency of the complete product rather than any single 
component. 

Engineering optimisation should include: 

●​ Ultra-low-power hardware design 
●​ Efficient firmware scheduling 
●​ Intelligent communication strategies 
●​ Fast wake-up and return-to-sleep sequences 
●​ Optimised radio operation 
●​ Low-leakage component selection 
●​ Robust power management architecture 

Small improvements across multiple subsystems often produce greater battery life gains 
than increasing battery capacity alone. 

 

Validate Under Representative Conditions 

Laboratory qualification should reflect realistic deployment environments. 

Testing programmes should include: 

●​ High and low temperature operation 
●​ Humidity exposure 
●​ Underground installations 
●​ Weak communication conditions 
●​ Flood-prone environments 
●​ Long communication sessions 
●​ Retry scenarios 
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Validation under representative operating conditions provides greater confidence than 
testing only under ideal laboratory environments. 

 

Be Transparent About Battery Life Assumptions 

Battery life claims should always be supported by clearly documented assumptions. 

Manufacturers should specify: 

●​ Reporting interval 
●​ Communication technology 
●​ Signal quality assumptions 
●​ Retry behaviour 
●​ Operating temperature 
●​ Battery chemistry 
●​ Data availability target 

Transparent specifications enable utilities to compare products fairly and establish realistic 
deployment expectations. 

 

Design for Firmware Evolution 

Modern smart water meters continue evolving long after deployment. 

Firmware architecture should support: 

●​ Secure OTA updates 
●​ Rollback capability 
●​ Efficient memory management 
●​ Backward compatibility 
●​ Low-energy update procedures 

Every firmware release should be evaluated not only for functionality but also for its effect on 
battery consumption. 

Battery performance should remain a formal design requirement throughout the software 
lifecycle. 

 

Design for Manufacturability and Consistency 

Battery performance achieved in engineering prototypes must be maintained during mass 
production. 

Manufacturers should establish: 

●​ Low-power production testing 
●​ Firmware configuration control 
●​ Statistical process monitoring 
●​ Component traceability 
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●​ Battery handling procedures 
●​ Manufacturing quality audits 

Consistent production quality helps ensure that every shipped device performs as intended 
throughout its operational life. 

 

Support Utilities Beyond Product Delivery 

Battery performance continues to evolve after installation. 

Manufacturers should support utilities by providing: 

●​ Battery Life Budget documentation 
●​ Engineering assumptions 
●​ Firmware release notes 
●​ Communication optimisation guidance 
●​ Battery monitoring recommendations 
●​ Technical training 
●​ Field investigation support 

Long-term technical partnership strengthens deployment success and improves future 
product development. 

 
 

Engineering Insight 

Manufacturers do not ship battery life—they ship engineering 
decisions. Every design choice made during product development 
influences how efficiently the Battery Life Budget is used throughout 
the life of the meter. 

 

Practitioner Observation 

The most successful manufacturers rarely focus on maximising battery capacity alone. 
Instead, they optimize every subsystem that consumes energy, validate products under 
realistic operating conditions, and maintain close collaboration with utilities after 
deployment. This systems engineering approach consistently delivers more reliable 
long-term performance than relying on larger batteries or optimistic marketing 
specifications. 
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Key Takeaways 

●​ Develop and maintain a structured Battery Life Budget throughout product 
development. 

●​ Optimise hardware, firmware, communication, and power management together. 
●​ Validate products under representative deployment conditions. 
●​ Publish transparent battery life assumptions alongside headline specifications. 
●​ Design firmware architecture with long-term battery efficiency in mind. 
●​ Ensure manufacturing consistency through robust production quality processes. 
●​ Support utilities throughout the operational lifecycle, not only during product delivery. 

 

 

  
Figure 7.2 — Manufacturer Responsibilities for Long Battery Life 

Manufacturers influence battery performance throughout the entire product lifecycle. Engineering 
discipline, manufacturing consistency, and long-term customer support are equally important 

contributors to achieving reliable battery life. 
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Practical Manufacturer Self-Assessment 
Assessment Question Why It Matters 

Is every battery life claim supported by 
documented engineering assumptions? 

Improves transparency and customer 
confidence. 

Does product qualification include realistic 
field conditions? 

Laboratory results should reflect actual 
deployment environments. 

Is battery impact assessed during every 
firmware release? 

Prevents gradual increases in power 
consumption over the product lifecycle. 

Does production testing include low-power 
verification? 

Ensures production units match 
engineering prototypes. 

Are utilities provided with Battery Life Budget 
documentation? 

Enables informed operational planning and 
procurement decisions. 

Is field feedback incorporated into future 
product revisions? 

Continuous improvement strengthens 
future generations of AMI products. 

 
 
 
 

7.3 Recommendations for System Integrators 
System integrators play a critical role in ensuring that battery-powered smart water metering 
systems operate as intended after deployment. 

Although manufacturers design the hardware and utilities define operational requirements, 
system integrators are responsible for translating these into a functioning AMI solution. 

This includes communication infrastructure, system integration, device provisioning, 
commissioning, data validation, and operational support. 

Poor integration practices can unintentionally increase communication activity, introduce 
unnecessary retries, or alter operating behaviour, reducing battery life even when the smart 
meter itself is functioning correctly. 

System integrators should therefore view battery performance as a shared system 
responsibility rather than solely a device characteristic. 

 

Understand the Battery Life Budget 

Before deployment, system integrators should understand the engineering assumptions 
supporting the Battery Life Budget. 

These assumptions typically include: 
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●​ Reporting frequency 
●​ Communication schedule 
●​ Retry limits 
●​ Alarm configuration 
●​ Firmware behaviour 
●​ Network quality expectations 

Understanding these assumptions helps ensure that system configuration remains aligned 
with the original product design. 

 

Preserve Engineering Intent During Integration 

Integration activities should avoid introducing unnecessary communication overhead. 

Examples include: 

●​ Excessive polling 
●​ Duplicate data requests 
●​ Unnecessary status queries 
●​ Repeated configuration commands 
●​ Frequent diagnostic requests 

While individually small, these activities can collectively increase battery consumption across 
thousands of deployed devices. 

Integration should therefore minimise unnecessary communication while maintaining 
operational requirements. 

 

Optimise Commissioning Procedures 

Commissioning is the first opportunity to verify that deployed devices operate within 
expected communication conditions. 

Commissioning should confirm: 

●​ Successful device registration 
●​ Initial meter reading 
●​ Signal quality 
●​ Time synchronisation 
●​ Alarm functionality 
●​ Firmware version 
●​ Battery baseline 

Recording these measurements provides valuable reference data for future troubleshooting 
and lifecycle management. 
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Validate End-to-End System Performance 

Battery performance depends on the behaviour of the complete AMI ecosystem. 

System validation should therefore include: 

●​ Smart meter 
●​ Communication network 
●​ Gateway (where applicable) 
●​ Head-End System (HES) 
●​ Meter Data Management System (MDMS) 
●​ Billing platform 
●​ Analytics platform 
●​ Mobile workforce applications 

Testing individual components independently is insufficient if the complete workflow 
introduces unnecessary communication or operational delays. 

 

Configure Communication Policies Carefully 

Many battery issues originate from configuration rather than hardware. 

System integrators should review: 

●​ Reporting schedules 
●​ Retry limits 
●​ Alarm thresholds 
●​ Synchronisation intervals 
●​ Timeouts 
●​ Polling frequency 
●​ Communication windows 

Configuration should balance operational visibility with battery efficiency. 

 

Support Operational Optimisation 

Integration does not end after system acceptance. 

System integrators should continue supporting utilities by: 

●​ Reviewing communication KPIs 
●​ Analysing retry behaviour 
●​ Investigating abnormal battery trends 
●​ Optimising system configuration 
●​ Supporting firmware campaigns 
●​ Improving operational workflows 

Continuous optimisation helps maintain battery performance throughout the AMI lifecycle. 
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Promote Interoperability 

Modern utilities increasingly operate multi-vendor environments. 

System integrators should prioritise: 

●​ Open APIs 
●​ Standard communication protocols 
●​ Consistent data models 
●​ Vendor-neutral integration 
●​ Documented interfaces 

Interoperable systems reduce unnecessary complexity and simplify future optimisation 
activities that may affect battery performance. 

 

Engineering Insight 

System integration should preserve the engineering assumptions 
established during product development. Every unnecessary 
communication event introduced during integration consumes part of 
the Battery Life Budget. 

 

Practitioner Observation 

Field investigations often reveal that unexpectedly high battery consumption is 
associated not with the smart meter itself but with system configuration. Excessive 
polling intervals, repeated diagnostic requests, duplicate data collection, or overly 
aggressive retry settings within the AMI platform can significantly increase 
communication activity across the entire deployment. Careful integration and 
configuration management help prevent these avoidable energy losses. 

 

Key Takeaways 

●​ Understand the Battery Life Budget before configuring the AMI system. 
●​ Preserve engineering assumptions throughout system integration. 
●​ Validate complete end-to-end workflows rather than individual components alone. 
●​ Configure reporting, alarms, and polling carefully to minimise unnecessary 

communication. 
●​ Continue optimisation after deployment through operational support and KPI 

monitoring. 
●​ Promote interoperability to simplify long-term lifecycle management. 
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Figure 7.3 — The System Integrator's Role in Battery Performance 

System integrators preserve the manufacturer's engineering intent by ensuring that communication 
policies, commissioning procedures, and AMI platform configuration remain aligned with the Battery 

Life Budget throughout deployment. 

 

 

Practical System Integrator Checklist 
Assessment Question Why It Matters 

Are reporting intervals consistent with the 
Battery Life Budget? 

Prevents unnecessary communication 
activity. 

Has end-to-end communication been 
validated under operational conditions? 

Ensures the complete AMI workflow 
performs efficiently. 

Are retry limits and polling intervals 
optimised? 

Reduces avoidable battery consumption. 

Are baseline communication KPIs recorded 
during commissioning? 

Provides a reference for future 
troubleshooting. 

Is the utility trained to understand 
battery-related operational settings? 

Enables sustainable long-term operation. 

Are system configuration changes 
documented and reviewed? 

Prevents gradual configuration drift that 
increases energy consumption. 
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7.4 Recommendations for Regulators and Standards 
Bodies 
The long-term success of smart water metering extends beyond individual manufacturers 
and utilities. 

Regulators, standards organisations, industry associations, and government agencies all 
play an important role in establishing common expectations for product performance, 
interoperability, cybersecurity, and lifecycle sustainability. 

By promoting transparent engineering practices and measurable performance requirements, 
regulators can help create a more competitive, reliable, and sustainable AMI ecosystem. 

Rather than specifying individual technologies, regulatory frameworks should focus on 
encouraging outcomes that support long-term operational success. 

 

Encourage Performance-Based Procurement 

Procurement specifications often focus heavily on product features or hardware 
characteristics. 

Greater emphasis should instead be placed on measurable operational performance. 

Examples include: 

●​ Daily data availability 
●​ Monthly communication success rate 
●​ Battery life assumptions 
●​ Reading accuracy 
●​ System availability 
●​ Firmware update capability 
●​ Cybersecurity maintenance 
●​ Long-term support commitments 

Performance-based procurement encourages innovation while allowing manufacturers to 
differentiate through engineering quality rather than marketing claims alone. 

 

Promote Transparent Battery Life Claims 

Battery life is one of the most frequently advertised characteristics of battery-powered smart 
water meters. 

However, comparisons between products are difficult when assumptions are not clearly 
disclosed. 

Industry guidance should encourage manufacturers to document: 

●​ Reporting frequency 
●​ Communication technology 
●​ Signal quality assumptions 
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●​ Operating temperature range 
●​ Retry assumptions 
●​ Battery chemistry 
●​ Expected service conditions 

Transparent assumptions improve procurement quality and reduce misunderstandings 
during deployment. 

 

Support Open Standards and Interoperability 

Future AMI deployments are increasingly expected to operate within multi-vendor 
environments. 

Standards bodies should continue promoting: 

●​ Open communication protocols 
●​ Standardised APIs 
●​ Common data models 
●​ Interoperable device management 
●​ Consistent security frameworks 

Interoperability reduces vendor lock-in, simplifies future system expansion, and encourages 
healthy market competition. 

 

Encourage Lifecycle Thinking 

Procurement often focuses on initial acquisition cost. 

However, the majority of operational expenditure occurs after deployment. 

Guidelines should encourage evaluation of: 

●​ Lifecycle cost 
●​ Battery replacement strategy 
●​ Firmware support period 
●​ Spare parts availability 
●​ Technical documentation 
●​ Long-term maintenance capability 
●​ End-of-life planning 

Considering lifecycle factors alongside capital cost supports more sustainable investment 
decisions. 
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Promote Engineering Evidence 

Manufacturers should be encouraged to support product claims using documented 
engineering evidence rather than headline specifications alone. 

Examples include: 

●​ Battery Life Budget methodology 
●​ Environmental qualification 
●​ Communication testing 
●​ Accelerated ageing studies 
●​ Current profiling 
●​ Field validation 
●​ Production quality assurance 

Transparent engineering evidence increases confidence across the industry. 

 

Encourage Knowledge Sharing 

Utilities often face similar deployment challenges but may work independently. 

Industry associations and regulators can facilitate: 

●​ Technical workshops 
●​ Best-practice publications 
●​ Lessons learned from pilot projects 
●​ Benchmark studies 
●​ Industry forums 
●​ Collaborative research 

Knowledge sharing accelerates industry maturity and helps avoid repeating common 
deployment mistakes. 

 

Support Workforce Development 

The transition to digital water infrastructure requires new technical capabilities. 

Industry initiatives should support education in: 

●​ AMI system engineering 
●​ RF communication 
●​ Battery technology 
●​ Cybersecurity 
●​ Data analytics 
●​ Asset management 
●​ Predictive maintenance 

Investment in people is as important as investment in technology. 
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Engineering Insight 

The credibility of battery life claims improves when engineering 
assumptions, validation methods, and operational expectations are 
transparent and consistently communicated across the industry. 

 

Practitioner Observation 

As AMI deployments become more widespread, utilities increasingly compare solutions 
from multiple manufacturers and communication technologies. Procurement decisions 
become significantly more robust when products are evaluated against common 
performance metrics and transparent engineering evidence rather than marketing 
terminology. Regulators and standards bodies can encourage this consistency without 
prescribing specific technical solutions. 

 

 

Key Takeaways 

●​ Promote measurable performance outcomes rather than technology-specific 
requirements. 

●​ Encourage transparent documentation supporting battery life claims. 
●​ Support open standards and interoperability. 
●​ Include lifecycle cost and long-term support within procurement guidance. 
●​ Encourage evidence-based engineering rather than specification-driven marketing. 
●​ Invest in workforce capability and industry knowledge sharing. 
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Figure 7.4 — Building a Sustainable AMI Ecosystem 

Sustainable smart water metering requires collaboration across the entire ecosystem. Regulators, 
standards bodies, manufacturers, system integrators, and utilities each contribute to achieving 

reliable, transparent, and long-lasting AMI deployments. 

 

 

Practical Policy Recommendations 
Policy Objective Suggested Industry Direction 

Improve procurement 
quality 

Encourage performance-based specifications supported by 
measurable KPIs. 

Increase transparency Recommend disclosure of battery life assumptions and 
validation methods. 

Promote interoperability Support open communication standards, APIs, and data 
models. 

Improve lifecycle 
sustainability 

Include maintenance, firmware support, and asset renewal in 
procurement guidance. 

Strengthen technical 
capability 

Invest in industry training, certification, and 
knowledge-sharing initiatives. 

Build public confidence Encourage engineering evidence and transparent 
performance reporting. 
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7.5 The Future of Long-Life Smart Water Metering 
Smart water metering continues to evolve rapidly. 

Advances in communication technologies, battery chemistry, embedded processing, cloud 
computing, artificial intelligence, and digital infrastructure are creating new opportunities for 
utilities to operate more efficiently and make better use of operational data. 

These developments will undoubtedly expand the capabilities of future AMI systems. 

However, regardless of how sophisticated future technologies become, the fundamental 
principles discussed throughout this whitepaper will remain highly relevant. 

Battery energy will always be finite. 

Every communication event will continue to consume power. 

Engineering trade-offs will remain unavoidable. 

Long battery life will therefore continue to depend on disciplined system design, transparent 
engineering assumptions, and effective lifecycle management. 

 

Artificial Intelligence Will Improve Battery Management 

Artificial intelligence is increasingly being applied to utility operations. 

Rather than replacing engineering judgement, AI is expected to enhance decision-making by 
identifying patterns that would otherwise remain difficult to detect. 

Future applications may include: 

●​ Predicting abnormal battery consumption 
●​ Detecting communication anomalies 
●​ Optimising firmware deployment schedules 
●​ Forecasting battery replacement demand 
●​ Identifying deteriorating network performance 
●​ Prioritising maintenance activities 

These capabilities can help utilities preserve the Battery Life Budget more effectively across 
large AMI deployments. 

However, AI can only provide reliable recommendations when supported by high-quality 
operational data. 

 

Digital Twins Will Support Lifecycle Optimisation 

Digital twin technology is gaining attention across many infrastructure sectors. 

In future smart water metering systems, digital twins may provide virtual representations of 
deployed assets that combine: 
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●​ Installation records 
●​ Communication history 
●​ Battery trends 
●​ Firmware versions 
●​ Maintenance history 
●​ Environmental conditions 
●​ Operational KPIs 

By continuously comparing expected behaviour with actual field performance, digital twins 
may help utilities identify emerging issues earlier and evaluate the likely impact of future 
operational changes before implementing them across the network. 

 

Communication Networks Will Continue to Evolve 

Communication technologies will continue improving over the coming decade. 

Future LPWAN and cellular networks are expected to offer: 

●​ Improved coverage 
●​ Lower latency 
●​ Higher reliability 
●​ Better energy efficiency 
●​ Increased capacity 
●​ Enhanced security 

While these developments may reduce communication energy consumption, efficient system 
design will remain essential. 

No communication technology can eliminate the need for careful Battery Life Budget 
planning. 

 

Firmware Will Become Increasingly Intelligent 

Future firmware is likely to become more adaptive. 

Examples may include: 

●​ Dynamic reporting intervals 
●​ Adaptive retry strategies 
●​ Context-aware communication scheduling 
●​ Intelligent alarm suppression 
●​ Self-optimising power management 

These capabilities could improve both operational efficiency and battery utilisation. 

Nevertheless, increased software sophistication must continue to be balanced against 
processing complexity and energy consumption. 
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Sustainability Will Become More Important 

Utilities worldwide are placing greater emphasis on sustainability. 

Long-life smart water meters contribute to these objectives by: 

●​ Reducing battery replacements 
●​ Lowering maintenance vehicle usage 
●​ Minimising electronic waste 
●​ Extending asset service life 
●​ Improving resource efficiency 

Future product development should therefore consider battery performance not only as an 
operational objective but also as part of broader environmental and sustainability goals. 

 

Data Will Become the Primary Asset 

Historically, utilities viewed the smart meter as the primary asset. 

Increasingly, the greatest long-term value will come from the operational data generated by 
that meter. 

Reliable battery performance supports: 

●​ Continuous data availability 
●​ Better operational decisions 
●​ Predictive maintenance 
●​ Consumption analytics 
●​ Leak detection 
●​ Infrastructure planning 

Protecting battery life therefore also protects the long-term value of utility data. 

 

Engineering Principles Will Endure 

Technology will undoubtedly change. 

Communication standards will evolve. 

Processing power will increase. 

Artificial intelligence will mature. 

Battery chemistry will improve. 

Yet the core engineering principles described throughout this whitepaper will remain 
applicable. 

Future systems will continue to require: 

●​ Clear engineering assumptions 
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●​ Structured Battery Life Budgets 
●​ Representative qualification testing 
●​ Transparent battery life claims 
●​ Lifecycle management 
●​ Continuous operational improvement 

These principles are technology-independent and will remain relevant regardless of future 
innovations. 

 

Engineering Insight 

Future technologies will improve how battery-powered smart meters 
are managed, but they will not eliminate the need for disciplined 
engineering. The Battery Life Budget will remain the foundation upon 
which reliable long-life AMI systems are built. 

 

Practitioner Observation 

Over the past decade, the smart water metering industry has seen rapid advances in 
communication technologies, embedded electronics, cloud platforms, and analytics. Yet 
the projects that consistently deliver reliable long-term performance continue to share 
the same characteristics: clear engineering assumptions, realistic qualification, 
disciplined deployment, and effective operational management. Future technologies are 
likely to strengthen these practices rather than replace them. 

 

 

Key Takeaways 

●​ Artificial intelligence will enhance battery monitoring and predictive maintenance. 
●​ Digital twins will improve lifecycle visibility and operational planning. 
●​ Future communication technologies will improve efficiency but will not remove the 

need for Battery Life Budgets. 
●​ Sustainability considerations will further increase the importance of long-life battery 

design. 
●​ Operational data will become increasingly valuable throughout the AMI lifecycle. 
●​ Sound engineering principles will remain the foundation of reliable battery-powered 

smart water metering. 
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Figure 7.5 — The Future Evolution of Battery-Powered Smart Water Metering 

Emerging technologies such as artificial intelligence, digital twins, and advanced communication 
networks will enhance smart water metering. However, these innovations will continue to depend on 

the engineering foundations established through robust Battery Life Budgets, disciplined product 
design, and effective lifecycle management. 

 

 

Future Research Directions 
The industry would benefit from further research in several areas: 

●​ AI-assisted optimisation of Battery Life Budgets using fleet-wide operational data. 
●​ Improved battery health estimation methods for primary lithium batteries. 
●​ Adaptive communication algorithms that dynamically balance data availability and 

battery consumption. 
●​ Standardised battery performance reporting methodologies for smart water metering. 
●​ Lifecycle carbon footprint assessment of long-life AMI deployments. 
●​ Integration of digital twins with predictive maintenance platforms for utility-scale 

battery management. 

These research areas represent opportunities to strengthen future AMI deployments while 
preserving the engineering principles outlined throughout this whitepaper. 
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7.6 Final Conclusions 
Battery-powered smart water meters have become one of the foundational technologies 
supporting the digital transformation of water utilities. 

Their ability to provide reliable consumption data, improve operational visibility, reduce 
manual meter reading, and enable data-driven decision-making has made them an essential 
component of modern Advanced Metering Infrastructure (AMI). 

However, achieving a reliable operational lifetime of ten to fifteen years requires far more 
than selecting a high-capacity battery. 

Throughout this whitepaper, we have demonstrated that battery life is the cumulative result 
of engineering decisions made across the entire product lifecycle. 

Battery chemistry is important. 

But battery chemistry alone does not determine operational lifetime. 

Low-power hardware architecture, efficient firmware, communication behaviour, 
environmental conditions, manufacturing quality, installation practices, operational policies, 
maintenance strategies, and continuous lifecycle management all influence how effectively 
the available battery energy is used. 

The concept of the Battery Life Budget provides a practical engineering framework for 
understanding these relationships. 

Rather than viewing battery life as a fixed specification or marketing claim, the Battery Life 
Budget encourages engineers and utilities to account for every source of energy 
consumption, document operating assumptions, validate designs under representative 
conditions, and continuously monitor field performance throughout deployment. 

This approach transforms battery life from a prediction into a managed engineering 
objective. 

For manufacturers, this means designing products with transparent engineering 
assumptions, rigorous qualification programmes, and disciplined production processes. 

For system integrators, it means preserving those engineering assumptions through careful 
configuration, commissioning, and operational optimisation. 

For utilities, it means managing battery performance as part of long-term asset management 
rather than treating it solely as a maintenance issue. 

For regulators and standards organisations, it means encouraging transparent performance 
reporting, interoperability, and lifecycle thinking that strengthens confidence across the 
industry. 

Perhaps the most important lesson is that battery life is a shared responsibility. 

No single stakeholder determines the success of a long-life AMI deployment. 

Reliable performance is achieved only when manufacturers, system integrators, 
communication providers, utilities, and technology partners work together with a common 
understanding of the engineering assumptions that underpin battery performance. 
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As communication technologies continue to evolve, artificial intelligence becomes more 
widely adopted, and digital water infrastructure matures, the tools available to manage 
battery-powered smart meters will continue to improve. 

Yet the engineering principles described throughout this whitepaper will remain relevant. 

Battery energy will always be finite. 

Engineering trade-offs will always exist. 

Disciplined design, transparent validation, and responsible lifecycle management will 
therefore remain the foundation of reliable long-life smart water metering. 

Ultimately, successful AMI projects are not defined by how long a battery is claimed to last. 

They are defined by how consistently utilities receive reliable, accurate, and actionable data 
throughout the operational life of the system. 

That is the true measure of battery performance. 

And that is the ultimate objective of every Battery Life Budget. 

 

Final Key Messages 
The central themes of this whitepaper can be summarised as follows: 

●​ Battery life is a systems engineering outcome, not simply a battery specification. 
●​ A structured Battery Life Budget provides the foundation for credible battery life 

prediction and validation. 
●​ Transparent engineering assumptions are essential for meaningful battery life claims. 
●​ Qualification testing should reflect representative deployment conditions rather than 

ideal laboratory environments. 
●​ Communication efficiency, installation quality, firmware design, and operational 

policies all influence long-term battery performance. 
●​ Continuous monitoring and predictive maintenance help preserve battery 

performance throughout the AMI lifecycle. 
●​ Collaboration among manufacturers, system integrators, utilities, and regulators is 

essential for achieving reliable long-term deployments. 
●​ Engineering discipline—not marketing claims—is the basis of sustainable 

battery-powered smart water metering. 
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Final Figure — The Complete Battery Life Journey 

Long battery life is the result of an integrated engineering lifecycle. From Battery Life Budget 
development and product qualification through deployment, operations, monitoring, and continuous 

improvement, every stage contributes to reliable long-term smart water metering performance. 
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Disclaimer 
The views and observations expressed in this paper are the author’s own and are intended 
for general industry discussion and educational purposes. They are based on publicly 
available research, practical engineering experience, and regional industry observations, 
and do not represent the official position, product commitments, customer relationships, or 
commercial practices of any employer, client, utility, or affiliated organisation. Utilities should 
evaluate deployment decisions within their own operational, technical, regulatory, and 
procurement context.  
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