
 

On your Mark é..  Get Set é..  

And Now GO!!!!! 
 

 

An Introduction to the  

Lakeland Electric 

Smart Grid Initiative  (SGI) 

Randall L. Dotson, P.E. 

Manager, Smart Grid Operations 

Lakeland Electric, City of Lakeland, FL 

1 



 

Å Floridaôs third-largest public power utility 

Å Electricity to more than 124,000 customers with 

5,900 commercial and industrial entities, in a 

service area of 258 square miles    

Å Power generated at two main power plants, the 

941-megawatt McIntosh Power Plant and the 176-

megawatt Larsen Power Plant 

Å Group of distributed generating units providing up 

to 50-megawatts of additional electricity when other 

units are out of service or during periods of high 

demand 

Å Distribution infrastructure contains 1,900 miles of 

line with 600 miles underground, 24 substations, 

25,723 distribution transformers, and 116 feeders 

Å Utility distributes at 12.4 kilovolts as its primary 

voltage 

Å All city street lights maintained through 

       Lakeland Electric 

 

Lakeland Electric ï Central Florida Municipal 
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ÅWhat technologies will be effective in Lakeland, Florida? 

ÅWhich technologies will take hold?  

 

Smart Grid Technologies 
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The Smart Grid is the evolution of the nation's utility grid to make it more 
effective, efficient, and responsive. It will give Lakeland Electric more 
control over our utility grid and the CUSTOMER more information and 
control over their electric use than ever before. 
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Smart Grid Background 

What is a Smart Grid? 

Å Automated Meter Reading (AMR) 

ï Typically ñDrive-Byò 

ï Lakeland Electric has approx. 13,000 installed 

 

Å Advanced Metering Infrastructure (AMI) 

ï The next step in automation with metering 

ï The Portal to our system and to the customer 

ï It becomes  the pathway to many advanced capabilities 

 

Å SMART GRID -The Electric Power Research Institute (ñEPRIò) has defined a 
Smart Grid as: 

ñ. . . a power system that can incorporate millions of sensors 
all connected through an advanced communication and 
data acquisition system. This system will provide real-time 
analysis by a distributed computing system that will enable 
predictive rather than reactive responses to blink-of-the-eye 

disruptions.ò   
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Vision and Objectives 

Å Vision 

ï Provide our customers with more efficient utility operations while also giving them the ability to 

manage their energy costs through environmentally friendly technology. 

Å Long Term Goals & Objectives 

ï Design and deploy a smart grid infrastructure solution for the City of Lakeland that will 

enable the electric and water utilities to: 

ÅReduce peak load 

ÅEnable dynamic pricing and critical peak pricing 

ÅDefer capital spending for generation capacity 

ÅDecrease system line loss 

ÅReduce vehicle emissions 

ÅEliminate manual meter reads and manual electric service on/off 

Å Enable leak detection, reverse flow detection 

ÅReduce outages frequency and duration 

ÅProvide on-demand consumption data 

ÅEnable pre-pay programs 

ÅEnable load control 

Å Provide customers the in-home and on-line tools that enable them to know their current 

energy charges 
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Smart Grid Initiative Approval/Grant Process 

Å August 6th filing for FOA-000058 (OE_SGIG_NOI) provides 

matching funds at 50% re-imbursement rate for an entire project.  

Projects are in two categories 

ïLarge Projects capped at $200M in funding ($3.8B in funding) 

ïSmall Projects capped at $20M in funding ($1.8B in funding)  

Å Projects must be Electric only 

Å Lakeland Electric filed for $20M in funding for a $48.9M project 

Å Award was announced in October 2009 



 
8 

Smart Grid Initiative Approval/Grant Process 

Lakeland Grant Differentiators 

Å IT Tightly Integrated 

ï Service Oriented Architecture 

ï Meter Data Management 

ï Web Portal 

Å Significant Demand Response Benefits 

ï Remote Disconnects for all customers 

ï Pre Pay Pilot  

ï Home Area Networks  

Å New Rate Strategies 

ï Critical Peak Pricing 

ï TOU 

Å Both Short and Long Term Jobs Provided (short term during 3 year Grant 
project time line) 

Å Use of Local Resources 

Å 30 Month Time Frame  

Å Less than 50% cost share (42.33%) 
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Approval/Grant Process 

Initial Committee & City Commission Meetings 

Determine whether the Lakeland Smart Grid Project should proceed with: 

Å Securing Commission approval for the project 

Å Accepting $20M in DOE funding 

Å Commencing negotiations with our preferred vendor 

Å Implementing the risk mitigation factors 

ï Human Resource Governance 

ï Information Technology Governance 

ï Customer Communication & Education 

Å Commencing the project build-out 

Resulting Decision 

Å Project Reduced from $49M (electric) to $29M (electric); $11.5M Water also removed 

Å Demand Side Management (DSM) removed 

Å Home Area Network (HAN) reduced from 54,000 units to 3,000 In Home Displays only 

Å Remote disconnect meters reduced from 118,000 to 10,000, installation by Address 

Activity 

Å All other capabilities retained and above capabilities are facilitated for future installation 
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Smart Grid Background 

CORE CAPABILITIES 

Å Electric meter billing reads 

Å Meter reading error reduction 

Å Bill estimating reduction 

Å On demand read kW, kWh 

Å Remote Electric Cut on/off 

Å Revenue Protection (Theft) 

Å Water meter billing reads 

 

ADDITIONAL CAPABILITIES 

Å On demand Voltage reads 

Å Electric Outage Reporting 

Å Load profile availability 

Å Remote account open/close 

Å Prepaid electric accounts 

Å Water Daily/Hourly/15min. read 

Å Water Leak detection 

Å Illegal Watering detection 
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Smart Grid Background 

ADVANCED CAPABILITIES 

ï Customer usage info via Web 

ï Distribution Automation 

ï Distribution System Analysis 

ï Load Control/Reduction thru Demand Side Management (DSM)  

ï Customer load reduction choice, based on price windows ï Critical 

Peak Pricing (CPP) 

ïñReal Time Pricingò (RTP) 

ï Home Automation 
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City Committee - Approved Features 
Feature Original Plan

Unbundled 

Plan
1. Automated Meter Reading - Electric V V

2. Automated Meter Reading - Water V No

3. Automated Outage/Restoration Notification V V

4. Business Process Redesign V V

5. Critical Peak Pricing V No

6. Customer Web Portal V V

7. Demand Side Management (DSM) V No

8. Enhanced Engineering Data & System Operations V V

9. Home Area Network Control V No

10. Hourly Consumption Data V V

11. In-Home Energy Display 22,000 3,000

12. Job Creation V V

13. Leak Detection V No

14. Prepay Capability V V

15. Rate Design Flexibility (TOU) V V

16. Real-Time On-Demand Reads V V

17. Reduced Employee Exposure V V

18. Remote Disconnect/Reconnect All Res. & Small Comm. 10,000

19. System Integration (MDMS, ESB) V V

20. Theft Prevention V V

21. Two-Way Communications V V

22. Voltage Readings V V
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Feature Reductions due to Cost 

Operational Improvements 

Business Process 
Re-Design 

Real-time Billing 
Data 

Real-time Error 
Detection 

Reduced 
Employee 
Exposure 

Leak and Illegal 
Watering Detection 

Fraud Detection 

Advanced Technology Infrastructure 

Two-Way 
Communications 

Remote Turn-on and 
Disconnect (10,000 hi-
frequency accounts) 

Home Are Network 
Enterprise Service Bus 

Architecture 

Consolidated Meter 
Data Management 

System 

Customer 

Web portal 
Real-time 

consumption 
data 

In-home 
display 

(22,000) 

Load 
control 

Automated 
outage 

reporting 

On-demand 
reads 

Leak 
detection & 
notification 

Lakeland 
Becomes a 

Smart Energy 
Community 
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Impact to Lakeland Electric 
Lakeland Electric will retrain affected employees for new roles.  The new assignments will occur over the 30 

month life of the SGI project.  The groups most affected by SGI are:    

 

 
Meter Readers 
New electric meters will be 

installed by route. Meter readers 

will continue to read water 

meters..   Water routes will be 

consolidated.  Some meter 

readers will be trained for other 

duties. 

Field Services 
Some connects & disconnects 

will be handled remotely.  Field 

Services will focus on more 

serious delivery issues.  

Meter Shop 
100% of new meters will be 

tested initially. Meter Shop will 

add staff during Fall 2010. A new 

fleet will cause meter repairs to 

diminish in 2011. 

Information Technology 
IT will have more networks, 

servers and applications to 

maintain.  This includes is 

applications to manage and 

store meter assets and data.  

Additional staff will be needed. 

Customer Service 
Customer Service will perform 

new connect and disconnects 

remotely.  In Home Displays, 

Time of Use and Prepay will 

generate more calls.  Additional 

staff may be needed. 
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Why an Advanced Metering Infrastructure 

Point to Point Technology Selection? 

ÅGeography conducive for point-to-point 

ÅReduced equipment in the field 

ÅHigher radio frequency transmission power 

ÅAbility to communicate with water meter in underground 

pits 

ÅNo pre-conceived technology preference 

ÅProject integrator partnership within bid 
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UTILITY 

OFFICE 

Meter data 

management  

system 
Computer information system 

Work Management  

Outage Management 

Geographic information system  

Web functions Utility  

systems  

integration 

R N I 

Existing  

Fiber  

Network Tower  

Gateway 

Base 

Station 

(TGB) 

75 to 300 square miles 

covered per tower 

Map TGB Channel Noise 

TGB Channel Noise 

Correlation 

~112K residential 

        meters 

     ~12K  C&I 

        Meters 

 ~3K  In-home displays    

Regional 

Network 

Interface 

(RNI) 

Selected Automated Metering Infrastructure 
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7 Tower locations  

 

 

 

Initial Meter installs at 

~30,000 
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System Overview ñUmbrellaò 
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Major Areas - ñProject Towersò 
ÅBusiness Process Management 

ÅEnterprise Service Bus and Integration 

ÅAdvance Meter Infrastructure 

ï7 TGB Towers  

ïRegional Network Infrastructure (RNI) Head End System 

ï3000 In-Home-Display (IHDs) 

ïCustomer Portal 

ÅMeter Data Management System 

ÅElectric ñSmartò Meter Installations 

ï~115K Residential 

ï~5K Commercial and Industrial 

ï10K with Remote Disconnect capability 

ÅSecurity 

ÅConsumer Portal 

ÅOperational Transition 
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Business Process Analysis 
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Business Process Analysis 
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Enterprise Service Bus & Integration 

ÅEnterprise Service Bus (ESB) platform serves as a 
foundational component of a Service Oriented 
Architecture Framework 

ÅESB incorporates a number of tools and technologies 
including: 
ïService Bus 

ïBusiness Process Management 

ïComplex Event Processing 

ïBusiness Activity Monitoring 

ÅCity of Lakeland has selected the Oracle SOA Suite 

Platform and the Layer 7 SecureSpan XML Gateway to 

provide service security 
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Meter Data Management 

Meter Data Management System  

 

 

 

 

 

 

 

 

 

 

 
 

Online 

Presentation 

(Sensus FlexNet) 

CIS 

 (Cayenta-UMS) 

Settlement 

Distribution 

Planning & 

Analysis 

Work 

Management 

System (Maximo) 

Forecasting  

& Energy 

Procurement 

DOWNSTREAM 

SYSTEM 

Complex Billing 

 

VEE 

Exception 

Management 

Revenue 

Protection 

Service 

/Work Order 

Processing 

Automated 

Processes 

Data 

Billing 

Determinants 

Meter  

Reads / Events 

Aggregated 

Load 

Historical Data 

Customer 

Information 

Revenue 

Protection 

Incidents 

Service / 

Work Orders 

Demand 

Response 

Signals 

Customer Information 

Meter Asset  

Exceptions & Events 

Meter Data Repository 

Security, Reports & Configurations 

Billing 

Determinants 

Usage Analysis 

Event  Analysis 

Auditing 
Demand 

Response 

Un-Billed 

Energy 

Un-Metered 

Customers 

Aggregation 

Security 

Reports 

 

Meter 

Inventory 

 

Customer 

Profiling 

Outage 

Management 

(in-house design) 

AMI / HAN / LC 

SOLUTION 

(Oracle Utilities) 
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Meter Installations - Scope Services, Inc. 

Project  

Management  

Implementation  

Services 

Training 

Support 

Contractors / 

Scheduling 

Inventory / 

Facilities 

Customer 

Contact 

Risk / Change 

Management 

Reporting 

Statement of Work 

/ Budget 

Acceptance 

Testing 

Work Order 

Routes 
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Meter Installations - Fleet Management 
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Security 
Security and 

Project 

Lifecycles 

Categorize 

System  
Select Controls 

Implement 

Controls 

Assess 

Controls 

Authorize 

System 

Monitor 

Controls 

Design and 

Procurement 

Define system 

functional 

requirements 

including base 

business risk 

and impact 

assessment 

Identify risk-

based and 

compliance-

based risk 

control areas 

based on 

existing 

frameworks. 

Consider 

physical controls 

challenges 

Procurement 

language and 

initial solution 

evaluation 

System gap 

identification 

vulnerability 

assessment, 

threat alignment 

and risk 

response 

prioritization 

Initial design 

and risk sign-off 

Installation and 

Commission 

Define definition 

of success and 

acceptable go-

live conditions 

Define test for 

commissioning 

Lab testing and 

functional 

evaluation, 

feedback 

Interviews, gaps 

and vulnerability 

reports. 

Formal report on 

alignment to 

requirements, 

gaps, and risk. 

acceptance 

Ongoing 

Maintenance 

and Support 

Define vision for 

measurement 

and change 

management 

principles. 

Define key 

performance 

indicators (KPI) 

and metrics for 

benchmarking 

Workflow 

integration of 

event and SA 

tools into new 

and existing 

processes 

Test KPI and 

measurement 

metrics, SA, and 

event 

identification 

and response 

Initiate live 

monitoring, 

configuration 

management, 

and problem 

management 

Proactive and 

reactive 

monitoring and 

management. 



 

AMI - FlexServer - Customer Portal 
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