
 
 

 

SUMMARY 

Catalyst 

The previous Labour administration in the UK mandated that 100% of all gas and electricity meters 
should be smart by 2020, but the new coalition government is now pressing for accelerated 
deployment. With 47 million meters to install in less than a decade, there are huge revenues to be 
earned. This financial opportunity has stirred the interest of many different organizations, which are 
proposing a number of different potential architectures for the advanced metering infrastructure in 
Great Britain (GB AMI). In its smart metering prospectus, regulator Ofgem's stipulations included a 
DataCommsCo (DCC) to manage the communications infrastructure for GB AMI, a wide area 
network (WAN) module to act as a gateway into each home, and the storing of half-hourly meter 
readings in every home rather than a central database. Ofgem also stated its commitment to a 
future smart grid. In response to Ofgem's prospectus, a number of different architectures have 
been proposed.  This report assesses the impact of the different architectures on the numerous 
data flows that underpin the functionality of GB AMI, and recommends the types of additional 
services Ovum believes should be adopted by the DCC. 

Ovum view 

Ovum believes that GB AMI will benefit from a strong yet flexible DCC that assumes a number of 
responsibilities not in the initial scope laid out by Ofgem. Ovum encourages Ofgem to include 
within the scope of the DCC essential yet commoditized functions such as validation, estimation, 
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and editing (VEE), maintaining the meter register, scheduling of firmware and security upgrades, 
and managing the customer switching process. Ovum also recommends that Ofgem should permit 
the DCC to offer optional high-value services such as billing and tariff management to any supplier 
that requires them. 

The analysis of the data flows underpinning GB AMI directs us to recommend some form of 
pervasive distributed intelligence into GB AMI. Ofgem's stipulation that half-hourly meter reads are 
stored in every home leads us to prefer an architecture where this distributed intelligence is 
located in the WAN module. However, Ovum is concerned that the cost of deploying this 
architecture could be an issue when compared to a centralized head-end and meter data 
management (MDM) function. 

Key messages 
• GB AMI processes are supported by numerous data flows, which in turn are managed 

by numerous applications 

• There are several potential architectures for GB AMI 

• A lack of clarity surrounding the future role of the DCC requires analysis of different 
architectures under different DCC scenarios 

• Ovum firmly believes that distributing intelligence and data-processing functions 
closer to the home will alleviate issues of scale in the deployment of GB AMI.  



 
 

GB AMI ARCHITECTURES 

GB AMI processes are supported by numerous data flows, which in turn 
are managed by numerous applications 

This report assesses the impact of a number of AMI architectures on the numerous processes and 
data flows that underpin GB AMI. Figure 1 lists a number of GB AMI processes that have been 
proposed, grouped logically. Figure 2 identifies some of the many data flows that arise from each 
of these different AMI processes, and Figure 3 summarizes the applications that process the data. 

The location of these applications, the head-end system, data storage, and the entities that will 
ultimately be responsible for the data are currently the biggest variables, and location and 
ownership dictate the architecture for GB AMI. Figure 4 provides a generic AMI architecture, which 
has been appended in detail to show where the data flows listed in Figure 2 fit.  

This generic model is then amended to show potential variations. These architectures focus on the 
location of data storage, processing, and analytics. For the purpose of brevity, we refer to these 
functions as “intelligence”. 

• Centralized intelligence architecture 

• Remote Terminal Unit (RTU)-based intelligence architecture 

• WAN module-based intelligence architecture 

• WAN-connected metering architecture 

It would be naïve to suggest that all intelligence will be placed in one location. Ovum believes that 
GB AMI is best served by the centralization of some applications and the remote distribution of 
others. 

The undecided role of the DCC adds another layer of complexity to the analysis. For the purposes 
of this report we treat the DCC role slightly differently in that we analyze a number of architectures 
under two different scenarios for the DCC: a Thin DCC model where the DCC does not offer any 
additional data services, and a Thick DCC model where the DCC assumes a number of additional 
services. 

The phased roll-out of GB AMI will also see the AMI architecture and process responsibilities 
change over time. This report would become far too complex and unwieldy should we attempt to 
analyze any interim architectures. This report therefore focuses solely on the long-term GB AMI 
architectures. 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IHD = in-home display unit; TOU = time-of-use billing; CPP= critical peak pricing 

 

Figure 1: AMI processes 

 
Source: Ovum O V U M 



 
 

 

Figure 2: Each AMI process is supported by numerous data flows 

 
Source: Ovum O V U M 

DNO = distribution network operator; EV = electric vehicle; FIT = feed-in tariff 

 



 
 

 

Figure 3: These data flows are managed by intelligence across the AMI 
architecture 

 
Source: Ovum O V U M 

A generic architecture is used as the basis of our analysis 

Now that the AMI processes and the related data flows and applications that support them have 
been identified the next step is to overlay the logical data flows onto a generic GB AMI 



 
 

architecture. From this generic model, we will make a number of modifications to reflect the 
different potential architectures available. 

Ofgem's smart metering prospectus explicitly committed GB AMI to support smart grid 
functionality. Figure 4 shows a generic architecture for the integration of smart grid functionality 
alongside meter-to-cash data flows. Therefore the WAN must support the lower latency 
communications required for smart grid applications. This requires the prioritization of messaging 
for smart grid. For example, in the wireless radio WAN proposed by Arqiva, one channel will be 
dedicated to smart grid communications while two or three channels would be made available for 
meter-to-cash data. 

 

Figure 4: Ofgem-proposed GB AMI architecture and related data flows 

 
Source: Ovum O V U M 

 

Figure 4 also outlines the data flows that are summarized in Figure 2: 

1) Transmission of consumption data from meter to IHD 

2) Transmission of tariff data to IHD; transmission of energy services information to IHD (should 
this be permitted); transmission of pricing signals from supplier/DNO to IHD (should GB AMI in the 
future involve CPP) 

3) Aggregation of consumption data; transmission of consumption data to DCC; transmission of 
event data from meter to DNO; transmission of tamper alarms from meter to supplier 



 
 

4) Validation, editing, and estimation; real-time upgrading of security software installed in WAN 
module, meters, and IHD; transmission of command to convert to prepay meter; transmission of 
command to disconnect and reconnect supply 

5) Non-discriminatory access to market information; sharing of meter register data 

6) Transmission of microgeneration export and tariff data to IHD; transmission of demand 
response pricing signals, activity and savings to IHD; transmission of EV consumption data to IHD 

7) Transmission of microgeneration export data to supplier and settlement; transmission of 
demand response activity to DNO and supplier; transmission of EV consumption data to supplier 

8) Automated power-down and power-up messaging to appliances; automated power-down and 
power-up messaging to EV recharge stations; automated power-down messaging from to 
microgeneration unit 

9) Sharing of demand response, microgeneration, and EV recharging activity data 

10) Sharing of microgeneration feed-in and vehicle-to-grid data  

 POTENTIAL ARCHITECTURES FOR GB AMI 
This report analyzes a number of potential architectures for GB AMI according to where certain 
intelligence is located. Because of the uncertainty surrounding the future responsibilities of the 
DCC, we have analyzed the different architectures under different scenarios: a “Thin DCC” 
scenario where the DCC takes on minimal responsibility, a “Thick DCC” scenario where the DCC 
takes on numerous data-processing roles, and an “Optimal DCC” scenario, which is a balance 
between the two. 

We also make reference to the architectures adopted for current smart meter deployments prior to 
the setting up of the DCC and the publication by Ofgem of functional specifications and standards. 
This report is intended to analyze the long-term benefits of different architectures, but we have 
also included the pre-DCC model because we believe suppliers that are already deploying large 
numbers of meters will press Ofgem to allow the grandfathering of these meters into the DCC 
regardless of whether they meet the full technical specification of smart meters once it is 
published. 

A lack of clarity surrounds the future role of the DCC  

A long-term view to AMI functionality is vital when developing meter specification and planning for 
current smart meter data flows. It is therefore hoped that this report will assist Ofgem in its 
decision-making process about the kinds of roles the DCC is likely to adopt. This report addresses 
the long-term role of the DCC and will not discuss the transition of services to the DCC over time.  



 
 

 

Figure 5: The scope of the DCC will change over time 

 
Source: Ovum O V U M 

 

The Thin DCC scenario follows Ofgem's “current scope” (see Figure 5) where the DCC operates 
the communication network for GB AMI data, performs basic translation services, but does no data 
processing. The Thin DCC model pushes disparate data management onto market participants. 

The Thick DCC scenario sees the DCC take on responsibility for all of the services listed in Figure 
5, as well as (for purposes of this analysis) a number of value-added services that include bill 
processing, tariff management, meter asset management, security management, and managing 
the change of supply.  

The Optimal DCC scenario provides Ovum's recommended balance of these two extremes. Figure 
6 lists where the “intelligence” listed in Figure 3 sits within each of the different scenarios. 



 
 

 

Figure 6: DCC scenarios 

 
Source: Ovum O V U M 

 

Centralized intelligence architecture 

Ovum defines centralized intelligence as the concentration of all AMI processes in only a few 
locations. Centralized intelligence is the opposite of distributed intelligence, where storage, 
processing and analytics can be distributed along the smart metering infrastructure into control 
nodes or endpoints. This architecture is used in the majority of existing AMI deployments. We 
believe the organizations that favor this architecture will be the providers of head-end software, 



 
 

such as Trilliant, which currently provides the head end for British Gas's smart meter deployment, 
and Sensus, which was selected by the SmartReach consortium to provide AMI communications 
for its Reading trial in conjunction with nPower. 

In this section we present two potential variations of centralized intelligence. Under the Thin DCC 
scenario, intelligence is pushed into the DNOs, suppliers, and market settlement. Under the Thick 
DCC scenario, we place most of this intelligence within the DCC. 

 

Figure 7: Centralized intelligence, Thin DCC 

 
Source: Ovum O V U M 

 

Where intelligence is centralized and the DCC remains light, all data processing and storage is 
essentially federated to the relevant supplier, DNO, and settlement. The DCC is little more than a 
communications channel directing various data flows to the relevant parties. 

Figure 7 demonstrates how meter readings are transmitted via the DCC to the DNO, supplier, and 
settlement. At each of these locations it will be necessary to perform some form of VEE of meter 
readings, while suppliers will also manage tariffs and perform bill processing. 

Validation is the process that identifies missing or erroneous reads, estimation is the process of 
calculating missing reads using previous consumption data or other algorithms, and editing is the 
process of overwriting exceptions or blanks. In the centralized MDM in Ontario, editing has a 
slightly different definition: the Independent Electricity System Operator (IESO) that runs the 
central MDM is only permitted to estimate within certain boundaries. If availability of data drops 
beyond a certain point, the relevant distribution company will perform the estimation and editing for 
billing purposes. 



 
 

This architecture needs to support smart grid applications, so the DCC must also provide a 
communications channel for DNOs' demand response, load balancing, and distribution automation 
activities. 

 

Figure 8: Centralized intelligence  - Thick DCC 

 
Source: Ovum O V U M 

 

Under the Thick DCC scenario, the DCC assumes a number of additional responsibilities. The 
DCC will be responsible for validating and estimating all meter readings before providing this data 
to relevant market participants. Ovum believes that the editing of meter readings, where the DCC 
is missing a considerable amount of data, will remain the responsibility of the suppliers, as is 
currently the case in Ontario's central MDM. 

For the purposes of this report, in the Thick DCC scenario, the DCC also takes on responsibility for 
bill processing for all suppliers, as well as a number of other functions that are listed in Figure 6. 

The Optimal DCC is Ovum's recommendation for the future role of the DCC. It is our position that 
the DCC should be responsible for a number of essential yet commoditized data functions. It 
should also be permitted to offer optional value-added data-processing tasks to market participants 
where there is a demand for these services. 

 

 

 

 



 
 

Figure 9: Centralized intelligence, Optimal DCC 

 
Source: Ovum O V U M 

 

Ovum believes it is vital to GB AMI that the system maintains a single version of the truth. As part 
of this commitment we believe that the DCC should perform basic VEE of meter readings prior to 
passing on usage data to suppliers, DNOs, and settlement. Given that VEE is a requirement for 
AMI under this architecture yet only has to be performed once, Ovum questions the rationale of 
passing on responsibility for VEE to multiple suppliers and settlement.  

Ovum believes that suppliers should have the option to take control of their own data processing, 
which we fully expect the “Big 6” suppliers to do. However, the DCC should be able to offer a 
number of data services to smaller suppliers, such as tariff management and bill processing, as 
described in Figure 9. Should the DCC perform tariff-management services for smaller suppliers, it 
is also likely that the DCC will be responsible for transmitting tariff data to end users' IHDs.  

WAN-connected metering architecture 

In its recent response to Ofgem's GB AMI prospectus, communications company Arqiva proposes 
the removal of the WAN module from GB AMI architecture, embedding WAN connectivity within 
every in-home device. Figure 10 shows the impact of removing the WAN module from the 
standard AMI architecture. 

 

 

 

 



 
 

Figure 10:  WAN-connected metering, Thin DCC 

Source: Ovum O V U M 

 

RTU-based intelligence architecture  

RTUs are essentially control points that have been designed to remotely manage distribution 
networks, but are seen as a vital tool in automating distribution networks to better control EV 
recharging, manage the supply of microgenerated power onto the network, and control demand 
response programs. Event data from the meters themselves, such as voltage quality alerts, can 
also be directed to the RTU to perform near-real time error detection and correction. 

There are a number of potential architectures in which RTUs could be used in GB AMI. In Figure 
11, the DNO communicates with RTUs over the DNO's existing Supervisory Control and Data 
Acquisition (SCADA) telemetry system, separate from the WAN designed for GB AMI. Between 
the RTU and the home, the DNO uses a dedicated local area network (LAN) that communicates 
directly with EV recharge stations, microgenerators, or smart appliances.  

 

 

 

 

 

 



 
 

Figure 11: RTU communications could be kept separate from the AMI WAN 

 
Source: Ovum O V U M 

 

Ovum believes that in the interests of cost-control and system compatibility Ofgem should ensure 
that there is a degree of integration of RTU-based smart grid control with the existing AMI 
communications infrastructure. The first step is to connect the RTU with the AMI WAN so that the 
WAN module is the gateway to all in-home endpoints. However, the DNO's SCADA system 
functions as the communications network between the DNO and the RTU.  

 

Figure 12:  RTUs may access in-home devices via the WAN module 

 
Source: Ovum O V U M 

 

While the architectures in Figure 11 and Figure 12 are suitable for smart grid functionality, Ovum 
believes that by embedding RTUs within the AMI architecture an opportunity is created to exploit 



 
 

the distributed intelligence for certain meter-to-cash processes. This technology, although nascent, 
already exists, and smart meter vendor Echelon recently launched an RTU that operates within its 
NES communications environment that is also used by its smart meters. 

Figure 13 shows how an RTU can sit fully within the AMI communications network. This 
architecture is virtually identical to AMI architectures that use power-line carrier or wireless 
communications that have been deployed in a number of countries: a number of meters 
communicate over a LAN to a data concentrator, which collects and then transmits the meter 
readings back to the utility over a WAN. The principal difference in this instance is that the RTU 
replaces, or is co-located with, the data concentrator.  

In the case of GB AMI, Ovum believes that this architecture could be replicated, depending largely 
on the type of communications used for AMI. Given their principal use as control points for 
distribution automation, the RTUs will still be deployed at substations, and therefore the AMI WAN 
must be capable of meeting the minimum requirements of the future smart grid. In addition to 
smart grid applications, the RTUs are also used as data concentrators for meter readings. 

In this architecture, Ovum believes that RTUs could perform basic meter-reading validation. Where 
readings are dropped between the RTU and the meter, the RTU can request the meter to resend 
the reading. The RTU could also be used to master meter readings away from the home and to 
aggregate interval readings into regulated data for billing purposes. It is also possible to push out 
the scheduling of firmware and security updates via the RTU, which can then manage the 
upgrades of all meters below it (typically no more than 1,000 meters). 

 

Figure 13:  RTUs embedded in the AMI communications network could also 
be used for a number of meter-to-cash applications  

 
Source: Ovum O V U M 



 
 

WAN module-based intelligence architecture  

In its response to Ofgem's smart metering prospectus, T-Systems proposed an architecture that 
pushes intelligence into the WAN module. The WAN module masters all meter readings and 
communicates the readings over the WAN to the DCC. Translation services are distributed into the 
WAN module, rather than within a head-end system at the DCC. The requirement for validation 
and estimation of meter readings is effectively removed because the WAN module is called up by 
the DCC to provide a meter reading. Should a reading fail to be provided, the WAN module is 
requested again until an accurate reading has been provided. 

Figure 14:  Placing intelligence in the WAN module creates a single version of 
the truth for all market participants 

 
Source: Ovum O V U M 

The WAN module can also be used as a network control device. Similar to the RTU-based 
intelligence architecture, the WAN module can be used to effectively manage the firmware and 
security upgrades of AMI endpoints. Ovum believes this will be particularly beneficial for battery-
powered devices such as gas and, potentially, water meters. Going into the home, the WAN 
module, if configured correctly, can also be used to integrate different protocols using devices 
connected to the HAN such as IHDs, smart appliances, smart thermostats, security devices, and 
lighting systems. 

The WAN module can also prioritize smart grid messaging to overcome the different latency 
requirements of smart grid and meter-to-cash data flows. 

“Early Smart” architecture  

The majority of Early Smart meter deployments in GB have focused on the meter-to-cash 
processes of smart metering. Figure 15 shows how these so-called “Early Smart” deployments 
have meant a separation of meter-to-cash processes from the smart grid. They are lacking in any 



 
 

form of DCC function, which also affects data exchange between suppliers and settlement. The 
supplier and its customers are effectively in a closed information loop that does not formally 
include settlement and the relevant DNO. 

Early smart deployments have predominantly used short message service (SMS) as the preferred 
communications method. However, Ovum is skeptical that SMS has any long-term future in GB 
smart metering because of its cost, capacity constraints, and ability to provide anything other than 
basic meter readings. This inability to support smart grid functionality forces a separation of meter-
to-cash from any current or future smart grid functionality. In addition, we are particularly 
concerned about the ability to remotely upgrade security software on the meters once the UK 
reaches full deployment. 

Other communications methods are being deployed. For example, British Gas's current roll-out of 
2 million meters by 2012 will use Vodafone's cellular network, while nPower is using Arqiva's 
wireless radio communication in a trial in Reading. 

 

 

 

 

 

 

 

 

 

 

 

  

We believe that suppliers will press Ofgem to grandfather the majority of Early Smart meters into 
the DCC, regardless of whether they meet the full specification of meters once it is published by 
Ofgem. The commercial reality is that there will be millions smart meters installed by January 2014 
(when the DCC is up and running) that may or may not conform to functional specifications or use 
communications infrastructure that is not the procurement entity's first choice. 

Figure 15:  Early Smart architectures separate meter-to-cash process from 
smart grid 

 
Source: Ovum O V U M 



 
 

We have therefore included an analysis of “pre-DCC” AMI architecture as Ofgem has to manage 
for the existence of many of these meters in the long term. 

ANALYSIS OF POTENTIAL ARCHITECTURES ON GB AMI 
PROCESSES 

The first section of the report introduced a number of AMI processes and goals. This section 
revisits these and discusses how the architecture affects the data flows that support each of the 
processes. 

Visibility 

 

Figure 16:  Analysis of architecture impact on visibility 

 
Source: Ovum O V U M 

 

Improved customer visibility on consumption and tariffs 

Ovum believes that all architectures will support the improved visibility of consumption and tariff 
data. Ofgem's current preference for master data in the home and providing consumers with the 
option to share more granular data with their provider is a barrier to advanced energy services 
such as portals. However, this is a legislative barrier and not an issue for any of the architectures. 
Some Early Smart meter trials are a hindrance in terms of compatibility with IHDs, for example. 



 
 

Ovum recommends that Ofgem not allow any of these meters to be grandfathered into the DCC 
once it is operational. 

The Thick DCC scenario was built to demonstrate the impact of centralizing the majority of data-
management roles into the DCC. Part of this scenario requires the DCC to provide tariff 
management services. However, it is our belief that should the DCC adopt responsibility for this 
function it will create a barrier to active and dynamic tariff management: the Optimal DCC scenario 
places tariff management with the individual supplier who is left to provide this data to its 
customers. 

Improved accuracy of bill 

Again, all architectures support the improved accuracy of billing and the removal of the 
requirement to estimate usage, other than for meter readings, which have been dropped between 
the smart meter and the MDM system. However, the RTU and WAN module architectures have a 
slight advantage in that they remove the requirement to estimate any meter reading.  

The Thick DCC scenario fares less well in the assessment. Ovum believes that replicating the 
IESO function in Ontario and providing a centralized billing service under the auspices of the DCC 
would concentrate systemic risk of failure on one market participant. Should the DCC's billing 
systems fail suppliers would not be able to invoice customers. Therefore the Optimal DCC model 
sees bill processing and tariff management as an optional value-added service that the DCC can 
offer to different suppliers. In practice, Ovum expects some smaller suppliers to seek these 
services from the DCC. 

Peak shedding through TOU/CPP charging 

Critical to delivering consumer-side benefits of GB AMI, TOU billing is designed to encourage 
consumers to shift their use of electricity and gas away from peak periods by penalizing use in 
peak periods through higher tariffs. CPP charging is slightly different in that when peak capacity 
hits a certain threshold, consumers are sent real-time pricing signals that heavily penalize the use 
of energy for a particular period of time. 

While some communications methods may struggle with the low latency requirement of CPP 
(Ovum believes SMS messaging is not a reliable communications channel to send pricing signals 
for CPP functionality) Ovum believes that all architectures will support both TOU and CPP 
charging. TOU and CPP rely on consumers' ability to monitor their energy consumption at different 
times of day, and this can only be done with a fully functioning IHD. 

As with the previous section, the Thick DCC scenario performs less well. Ovum believes the 
systemic risk of centralized tariff management will create more problems than it seeks to prevent. 
The time-critical nature of CPP is an additional burden that is best supported by the suppliers, and 
so the Optimal DCC places responsibility here. 



 
 

Single version of the truth 

Ovum firmly believes that a central data repository is needed to provide a single version of the 
truth for all market participants. There are a number of reasons why a single version of the truth  is 
fundamentally important to GB smart metering. A single version of the truth ensures a level playing 
field for all market participants. With particular reference to residential customers, but not excluding 
others, it increases the confidence of participants in the AMI system. Ovum also believes that a 
single version of the truth is beneficial to the long-term competitiveness of the GB market. 

Ovum believes that only the RTU and WAN-module architectures offer a single version of the truth 
because these methods effectively remove the requirement to validate and estimate meter 
readings. Under the Thin DCC scenario, it is only with these architectures that GB AMI gets close 
to a single version of the truth because without distributed verification the responsibility for VEE is 
federated to suppliers, settlement, and potentially the DNOs. It is likely that each of these 
participants will use slightly different VEE algorithms, leading not only to different sets of data 
across all market participants, but also providing an opportunity for suppliers to “game” the system 
by skewing the VEE algorithm in their favor. However, a lack of a centralized meter register or a 
DCC-based function to manage the change of supply will cause enormous problems relating to 
customer switching. 

Ovum believes that there is a risk that end-user acceptance of smart metering may be hindered if 
customers are provided with actual consumption data while their bills are based on estimated 
usage. 

Home automation 

Ovum believes that most architectures adequately support home automation, although we have 
reservations about the effect of connecting meters directly with the WAN, as per the WAN-
connected metering architecture. With particular reference to battery-powered (gas and potentially 
water) meters, residents will have to interrogate the meters on a regular basis to access and use 
historic data, which is likely to have a detrimental effect on the meters' battery life. 

Ovum believes that the RTU architecture is not as reliable as the WAN module architecture 
because there is no single potential solution to RTU control of in-home devices. For example, 
some DNOs will push for devices that connect to an RTU using a network separate from the AMI 
WAN. Using RTU-based intelligence will mean the transition to a connected and interoperable 
HAN will require further work. 

 

 

 



 
 

Figure 17: Analysis of architecture impact on home automation 

 
Source: Ovum O V U M 

Conversely, there are benefits to the WAN module-based intelligence architecture because all data 
is stored in one place in the home, lengthening the battery life of gas and water meters. The single 
point of contact also simplifies consumers' access to data (the IHD only has to communicate with 
the WAN module and not with individual meters), as well as the upgrades required to add further 
home automation functionality in future (only the WAN module needs to be updated or upgraded 
rather than each separate meter).  

Enabling a competitive market for suppliers 

 

Figure 18:  Analysis of architecture impact on the competitive market 

 
Source: Ovum O V U M 



 
 

Removal of barriers to entry 

Ovum believes that the Thin DCC and Thick DCC scenarios have a huge potential impact on 
barriers to entry into an AMI-enabled GB market. Within the Thin DCC scenario, the WAN-
connected meter and centralized intelligence architectures have the most negative impact. 

To assess the barriers of entry into the GB electricity and gas markets, Ovum considers the impact 
of each architecture on non-discriminatory access to all relevant data within the market and the 
proportional impact on the cost of entry for new participants. 

The Thin DCC scenario will impact the cost of entry  

Ovum believes that the Thin DCC scenario will have a negative impact on the cost of entry for new 
market participants. The Thin DCC scenario federates data services to suppliers, which forces 
investment into the data center hardware, and MDM, customer relationship management, and 
billing software that supports AMI. 

Ovum believes that smaller utilities are less able to benefit from economies of scale and may find 
the cost of AMI deployments prohibitive. Should the Thin DCC model be followed, Ovum believes 
that smaller suppliers will have to rely on third-party organizations to act as providers of AMI 
services similar to the data services that Ovum proposes the DCC adopt in the Thick DCC 
scenario. 

By removing the requirement to validate and estimate, the RTU and WAN module architectures 
ameliorate the situation somewhat because the daily batch processing of meter readings is no 
longer required. By moving some of the costs of intelligence out to individual meters, in theory 
costs are spread more evenly across market participants. 

The Optimal DCC model levels the playing field in terms of market costs 

The Thick DCC model does, in Ovum's view, reduce the potential cost of entry for new 
participants, as well as the cost-to-serve for smaller existing suppliers. However, Ovum does not 
see a regulatory requirement for the DCC to hold tariff data or perform billing processing for the 
entire market. The competitive nature of the GB market requires suppliers to maximize dynamism 
and flexibility in their product and tariff development. However, in the Optimal DCC model, the 
DCC should be able to offer data processing and billing-as-a-service to smaller participants, but 
should not be expected to hold tariff and other such data for all suppliers. Experience in North 
America has shown that smaller suppliers are likely to rely more on services companies to provide 
managed AMI services that can be shared or replicated for a number of utilities. 

Settlement will have to process and store consumption data to balance demand and supply in the 
market. The DCC could perform a data service for settlement as part of its function and remove 
the requirement for investment in hardware and software within settlement. 



 
 

Improved customer switching 

In the pre-AMI world, convoluted often paper-based processes make customer switching an 
expensive business. In a post-AMI world, while customer switching should become automated, in 
fact it becomes a great deal more complicated and high risk. The number of assets registered at 
an address can increase. For example, an EV recharge station may be registered separately from 
an electricity meter, while the risks of data privacy increase due to Ofgem's desire to store 12 
months' worth of half-hourly consumption data in each meter. 

Interestingly, Ofgem has not included management of change of supply or meter registration within 
the current scope for the DCC. Ovum believes that these functions fit naturally within the DCC's 
remit and that there could be considerable problems with the switching process under the Thin 
DCC scenario. 

Competitive differentiation 

Ovum believes that the architectures that maximize competitive differentiation are those that are 
most decentralized. 

For example, with current trial infrastructures there is no consistent framework in place to mandate 
minimum specifications of smart meters and communication technology. As such, the suppliers are 
in the driving seat in terms of promoting competitive differentiation. They are currently able to 
select their own AMI vendors and choose the level of sophistication their smart metering should 
bring. 

However, there will of course be more stringent guidelines around GB AMI functionality in the 
future. The architectures proposed in this document will have a huge bearing on the degree to 
which suppliers will be able to innovate and differentiate.  

It is in this instance that Ovum believes the Thin DCC scenario delivers numerous benefits to 
suppliers that are willing and able to make the investment in innovation.  By keeping the DCC 
stripped down to a communications aggregator, suppliers will control their own destinies in terms 
of time to bill, product development, dynamic tariff management, and bill innovation. 

Interestingly, by pre-validating meter reads and aggregating consumption data, the RTU and WAN 
module architectures remove much of the requirement for a centralized processing function. 

Functional interoperability and interchangeability  

Interoperability where each device within AMI is able to work seamlessly with all others, and 
interchangeability where a device from one manufacture can be swapped for a device from 
another manufacturer, are two of the critical success factors for GB AMI.  



 
 

The majority of the requirements of interoperability and interchangeability will be mandated by 
Ofgem and are independent of the AMI architecture. However, the different architectures will have 
a bearing on maintaining high levels of functional interoperability. 

Deployments prior to publication of Ofgem's full functional specification will not lack standards in 
terms of interoperability or interchangeability of any AMI equipment such as meters, data 
concentrators (if used), and IHDs. By pushing translation services into a WAN module it is possible 
to mitigate against the lack of interoperability of legacy meters. However, a site visit will be 
required to install a WAN module with additional intelligence, which raises questions about why a 
supplier would not just replace the legacy meter instead. 

Ovum believes that firmware upgrades, which are likely to place the biggest strain on WAN 
throughput, are best managed under the Thick DCC scenario. By passing responsibility for 
firmware upgrades into a centralized function they can be better managed and the upgrade history 
can be more closely monitored. 

Security 

 

Figure 19:  Analysis of architecture impact on security 

 
Source: Ovum O V U M 

 

Dynamic security upgrades 

The previous section discussed firmware upgrades and how Ovum believes this is best managed 
by a centralized function (ithe Thick DCC scenario). Continuing this theme, Ovum believes that 
managing security upgrades is also best done in a centralized function.  

Security is of course of paramount importance to the success of GB AMI. When a customer 
switches, the meter passes from one supplier to another. Given that the future is unclear regarding 
the old role of meter operator, it is imperative that the security history of the meter (with particular 



 
 

regard to security upgrades) also passes to the new supplier. Ovum believes that with switching 
rates of 20%, there is a systemic risk that security upgrade histories will be lost or only partially 
shared between the old and new suppliers or their agents. 

In the Thick DCC scenario the DCC will control the security upgrade history as well as the meter 
register, smoothing the processes required to securely pass a customer from one supplier to 
another. 

However, the different architectures will have some bearing on security upgrades. It is our opinion 
that security upgrades are better managed by pushing some of the processing closer to the home 
in an RTU or WAN module. For example, these devices can optimize upgrades of battery-powered 
meters to prolong battery life, as well as acting as control points to manage upgrades of all 
endpoints within the home.  

Given the uncertainty about the embedding of smart grid communications in GB AMI, we are 
slightly less positive regarding RTUs than the WAN module in supporting security upgrades. 

Ownership of regulated data 

In a similar vein, the Thin DCC model will see suppliers storing customers' consumption data, at 
least in aggregated form. This leads to a number of questions about the ownership of this data. 
When a customer switches, does the supplier still have the right to hold that customer's data? Will 
the supplier be forced to delete the data? Will the supplier be forced to share historic data with the 
new supplier? How will data compliance be monitored and regulated? How will aggregated data be 
shared with DNOs in a timely manner? 

However, in the Thick DCC model, data protection compliance becomes less of an issue because 
the DCC will provide access to data for all authorized market participants. Ovum therefore places 
some form of data storage in the Optimal DCC scenario. 

Move in/move out 

Ofgem's approach to storing all half-hourly consumption data in the home brings additional 
complexity to the move in/move out (MIMO) process. When an occupier moves, it is likely that they 
will not want the new occupants to have access to their consumption data and that the data 
mastered on meters or the WAN module will have to be deleted or passed on to the new 
residence. 

Ovum believes that by centralizing administration of the MIMO process, with particular reference to 
data privacy, the systemic risks of breaches in data privacy are minimized. We therefore favor the 
Thick DCC scenario in this instance.  

Ovum believes that the opportunity to store consumption data within the WAN module provides a 
marginal advantage by creating one centralized data store within the home. Storing all 



 
 

consumption data in one place simplifies the process of deleting that data, which again minimizes 
systemic risk. 

Sharing of non-regulated consumption data 

Ofgem has recommended that the privacy of customers' data be respected and that at a minimum 
only regulated data (the aggregated data required to bill a consumer) is collected and stored by 
market participants. The solution to Ofgem's proposal is to master half-hourly meter reads within 
each customer's home and then to aggregate this data for billing purposes. Customers are given 
the option to provide their supplier with additional granularity of usage, but they can always revoke 
this permission. 

Customers will be offered the opportunity to opt in and opt out of sharing their half-hourly 
consumption data with suppliers and other market participants, particularly switching sites. Ofgem 
is in the process of developing a privacy charter that will provide a blueprint for data sharing with 
market participants. 

As with the MIMO process, the WAN module approach has some marginal advantage over storing 
consumption data within the meters. With reference to battery-powered gas and, potentially, water 
meters, Ovum believes the local storage of data and the ad hoc interrogation of the data by third 
parties will significantly reduce battery life, while mastering this data in a WAN module powered by 
an electricity main will greatly increase the battery lifespan. 

The majority of meters currently deployed do not have the functionality to master 12 months of 
consumption data and so do not conform to Ofgem's current proposals. 

Smart grid applications 

Ovum believes that advanced management of the distribution network is best left to the DNOs. We 
do not recommend that the DCC take over any smart grid data services, but instead should act as 
the communication channel provider if RTUs are embedded within the AMI WAN. Therefore the 
extreme version of the Thick DCC scenario is inappropriate. 

In our opinion, the RTU approach is the best architecture to support all the smart grid applications 
discussed in this report, and we expect most DNOs to adopt some form of distributed network 
management and automation using RTUs. There is some potential for WAN modules to control 
domestic appliances, but Ovum believes that RTUs are better placed, controlling a few hundred 
residences rather than only one. 



 
 

 

Figure 20:  Analysis of architecture impact on smart grid applications 

 
Source: Ovum O V U M 

 

Revenue protection 

 

Figure 21:  Analysis of architecture impact on revenue protection 

 
Source: Ovum O V U M 



 
 

 

The revenue-protection functions (tamper alarms, remote conversion of credit meters to pre-pay, 
and remote disconnection) listed in this report are all in Ovum's opinion largely reliant on the 
availability of a supplier-to-customer communication channel. These functions are therefore not 
affected by different approaches to architecture. 

 

COMMERCIAL PREDICTIONS 

Centralized intelligence architecture, Optimal DCC 

Ovum has a number of concerns about passing responsibility for a number of commoditized but 
essential AMI functions to suppliers. It is an absolute requirement for GB AMI to allow suppliers to 
innovate and differentiate, particularly with regard to bill generation, tariff management, and 
product development. However, there are some inherent risks in GB AMI that could potentially 
stifle competition and create additional barriers to entry to the market. 

Ovum believes that all of the larger suppliers will press Ofgem heavily to allow them to manage 
their own data services, and that they will largely succeed in the short to medium term. We expect 
the Thin DCC scenario to be the one adopted by the DCC on its inception, with the gradual 
introduction of additional services as the service matures.  

This report has taken a theoretical look at the role of the DCC and has highlighted a number of 
value-added services such as tariff management, bill processing, and smart grid control that were 
included in the Thick DCC scenario and which Ovum does not believe will be forced onto all 
market players.  

However, as mentioned above, we do believe the DCC could and should offer advanced data 
services. For example, Ovum believes that smaller suppliers and the market as a whole will benefit 
from a centralized MDM function as well as optional bill-processing services. 

There are a number of additional services that Ovum believes should be performed by the DCC. 
These include a central meter register, the management of change of supply, and security and 
firmware upgrades. We cannot envisage another scenario where these processes could be better 
managed outside of a central function. 

However, Ovum firmly believes that distributing intelligence and data-processing functions closer 
to the home will alleviate issues of scale in the GB AMI deployment. We therefore advocate 
placing some data processing into RTUs or the WAN module to facilitate much of the required AMI 
functionality. 



 
 

WAN-connected metering architecture 

Connecting in-home end points directly to the WAN will have little effect on the majority of GB AMI 
applications. However, Ofgem's enthusiasm to store half-hourly consumption data within each 
residence rather than in a centralized database at the DCC, suppliers, or settlement, creates a 
number of issues with the architecture in terms of additional complexity and the battery life of 
meters not linked to the electricity mains supply. 

Ovum believes that Arqiva's idea of removing the requirement of a WAN module and embedding 
its modems in meter endpoints inextricably links its communications technology to the 
obsolescence cycle of the meter rather than the obsolescence cycle of communications. While this 
makes commercial sense to Arqiva, Ovum does not believe that the wider GB AMI will benefit. 

RTU-based intelligence architecture 

RTU-based architecture is included in this report for the sake of completeness because there are a 
number of drawbacks to integrating RTUs with smart meters. RTUs' principal use is for distribution 
automation. When and where RTUs are deployed will depend on the capacity constraints of the 
local network and concentrations of EVs and microgeneration, not the number of smart meters 
deployed in an area. RTU deployments will not therefore be pervasive and will also lag behind 
deployments of smart meters. 

Ovum believes that if there was no 2020 deadline or political pressure to accelerate smart meter 
deployments, RTUs could play a role in certain meter-to-cash applications of GB AMI. However, 
with an emphasis on early deployment, any robust RTU solution integrating smart grid with meter-
to-cash applications is likely to be too late for GB. 

WAN module-based intelligence architecture 

Ovum is positive about placing intelligence within the WAN module, particularly given Ofgem's 
requirement to master half-hourly meter readings in the home.  

Because this architecture removes the requirement to perform VEE, it also removes the emphasis 
on daily batch processing of consumption data. This architecture therefore equally supports both 
the Thin DCC or Thick DCC scenarios while simultaneously supporting a single version of the truth 
for all interested parties. 

However, Ovum's principal concern about the architecture is the economic case. The GB AMI 
deployment will see smart meters installed in 27 million homes. Even if the WAN module only 
costs tens of pounds, the costs of installing this intelligence will be high and the cost will increase 
proportional to the storage and processing requirements required of it.  



 
 

Ovum believes that the commercial future for WAN module-based intelligence lies in Ofgem's 
commitment to first the storage of consumption data in the customer premise and second to the 
integration of advanced smart grid applications.  

Storing all meter data in a single place is likely to cost less than storing data in both the electricity 
and gas meters, particularly given the additional drain that data storage will place on a gas meter's 
battery.  

DNOs seeking to balance loads, run demand response programs and manage the feed-in of 
microgenerated electricity will rely on a number of SCADA or WAN-connected household 
appliances. How these appliances become connected to the network is still undecided. There is 
certainly a role an intelligent WAN module can play in connecting the household appliances. 
Should Ofgem's business case extend to advanced smart grid functionality, so the economic case 
for intelligent WAN modules becomes clearer. 

APPENDIX 

Definitions 

AMI - Advanced Metering Infrastructure 

CPP - Critical Peak Pricing 

DCC - DataCommsCo: a central communications provider stipulated in Ofgem's smart metering 
prospectus 

DNO - Distribution Network Operator 

EV - Electric Vehicle 

GB AMI - Advanced Metering Infrastructure in Great Britain 

Head-end system - software that receives meter readings from the AMI WAN 

IESO - Independent Electricity System Operator 

IHD - In-home Display Unit 

LAN - Local Area Network 

MDM - Meter Data Management system: used for storage of meter data, performs VEE, data 
aggregation, calculation of billing determinants, and so on 

MIMO - Move In/Move Out 

RTU - Remote Terminal Unit 



 
 

SCADA - Supervisory Control and Data Acquisition 

SMS - Short Message Service 

TOU - Time-of-Use billing 

VEE - Validation, Estimation and Editing 

WAN - Wide Area Network 
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We hope that the analysis in this brief will help you make informed and imaginative business 
decisions. If you have further requirements, Ovum’s consulting team may be able to help you. For 
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