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 Part of the NextEra Energy family 
 NextEra Energy Resources 
 FPL Energy Solutions 
 GEXA 
 FPL (Utility) 

 3rd largest investor-owned utility 
 Typically #1 or 2 in Energy Efficiency (DSM 

programs) 
 Lowest Electric Rates in the State (25% lower than 

National Average)  
 In 2010, commissioned Nation’s largest PV plant 

and the first solar preheat fossil plant. 
 Completed 50 UESC projects since 1995 

 First Basic Ordering Agreement (BOA) in the Nation 
 Seven different agencies 
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Based on demonstrating the 
performance of the installed 
equipment and systems.   

The Statement of Work 
includes equipment and 
system performance 
metrics and measuring 
tools and processes. 



Measurement and Verification 
Protocols 

Options A: Retrofit Isolation    
     with Key Parameter     
     Measurement  
 
Option B: Retrofit Isolation with All   
   Parameter Measurement  
 
Option C: Whole Building Metering  
 
Option D: Calibrated Computerized  
   Simulation  

M&V Guidelines:  
Measurement and  
Verification for  
Federal Energy  
Projects  
 
Version 3.0  



1. Start-up performance verification 
(based     on measured data)  
 

2. Performance verification at the end of 
warranty period (based on measured 
data) 
 

3. Operations and maintenance training 
 

4. Provision of continuing training 
throughout the contract period as 
specified in the contract as determined 
by the needs of the facility  
 

5. Periodic inspections and verification of 
appropriate O&M performance  
 

6. Performance discrepancy resolution  



Contract 
Execution 

Total Project  
Performance Assurance Process 

Development Construction Warranty 

Gov. 
Acceptance 

- ECM Determination 
- Baseline Determination 
- Efficiency Analysis 

- Installation Review 
- Performance Verification 
- Discrepancy Analysis 
- O&M Training 
 

- Performance Verification 
- Optional Savings Review 
- Discrepancy Analysis 
- O&M Process Review 
- Training as Required 

Pre Installation Commissioning 
Re- 

Commissioning 
 

On-Going 

Support      
As Required 

- Performance 
   Verification 
- O&M Process 
   Review 
- Training 



FPL Organizational Structure (Abbreviated) 

General 
Manager 

Development Construction Sales 

Engineers 

Project 
Managers 

Maintenance 

Commissioning 
and M&V 

Technicians 

Engineers 



  2 Steps: 
          Pre-functional 
1.) Validate Equipment Installation 

• Installation Complete and Safe 
• Installed per SOW 
• Meets all Building and Construction Codes 
• Equipment Operation and Maintenance Training 

  
           Functional 
2.) Verify Equipment Performance 

• Output (Lumens, Water temp, Gallons/flush…) 
• Input (kW, BTU, therms….) 
• Efficiency (Output/Input) 
• Control (On/off, rpm, set-points, schedules…) 
• Document and Submit Report  

Defining Facility Operations Parameters and Performance Baselines 



Commissioning Process 

Step  Mode  Test Procedure  Expected Response  Pass 
(Y/N)  

1  Standard 
Operation  

Functional Test No. 1: a) All lights 
on b) Light levels recorded c) Light 
wattage reading recorded d) 
Controller/switch operation.  

Verify/identify: a) All lights on, record 
any lights off. b) Post Light Levels 
recorded. c) Post light wattage readings 
recorded. d) Lights operate per 
controller/switch.  

 

2  Emergency 
Lighting  

Functional Test No. 2: a) All 
switches turned off b) For Battery 
backup press test button.  

Verify/identify: a) All emergency lights 
on, record any lights off. b) Battery 
Backup light functions  

 

3  Occupancy 
Sensors  

Functional Test No. 3: a) With 
lights off enter room. b) Sensor 
Placement  

a) Verify all lights on, record any lights 
off. b) Very occupancy sensor can view 
all areas of the room  

 

4  Daylighting 
Controls  

Functional Test No. 4: a) During 
daylight hours, observe lights. b) 
Simulate reduction in day light, 
observe lights. c) During night 
hours, observe lights.  

a) Verify lights are off, record any lights 
on, record light levels. b) Record light 
levels, verify lights turn on when interior 
light levels drop below proper level. b) 
Verify lights are on, record any lights 
that are off, record light levels.  

 

5   Repeat step 1 & 2 for all lighting 
panels on all floors  

  

2. Pre-functional Checklist 
a) As - Built for the lighting system is complete and approved:   N/A / Yes / No 

b) All punchlist items for this and related equipment are corrected:  N/A / Yes / No 

c) All existing lighting systems operate properly (verify breaker, emergency lighting and 

lamps operate during Audit or Pre-Construction)     N/A /Yes / No 

d) Documentation of light levels completed and approved:    N/A / Yes / No 

e) All M&V pre-installation measurements samples have been performed and approved. 

N/A / Yes / No 

Fixture Type & 
Code - Cross 

Reference Audit

Number 
of 

Fixtures

Measured 
Watts PF Foot 

Candle   

Fixture Type & 
Code - Cross 

Reference Audit

Measured 
Watts PF Foot 

Candle

Fixture Type & 
Code - Cross 

Reference Audit

Measured 
Watts PF Foot 

Candle

2x2 2 Lamps "U" 1 57 0.93 84 2x2 2 lamp F17 30 0.96 73 2x2 2 lamp F17
2x2 2 Lamps "U" 1 48 0.85 86 2x2 2 lamp F17 27 0.93 71 2x2 2 lamp F17
2x2 2 Lamps "U" 1 56 0.9 60 2x2 2 lamp F17 30 0.95 45 2x2 2 lamp F17
2x2 2 Lamps "U" 1 53 0.91 58 2x2 2 lamp F17 31 0.93 40 2x2 2 lamp F17
2x2 2 Lamps "U" 1 54 0.9 53 2x2 2 lamp F17 29 0.95 44 2x2 2 lamp F17
2x2 2 Lamps "U" 1 55 0.92 50 2x2 2 lamp F17 30 0.95 48 2x2 2 lamp F17
2x2 2 Lamps "U" 1 54 0.95 46 2x2 2 lamp F17 30 0.94 32 2x2 2 lamp F17
2x2 2 Lamps "U" 1 54 0.92 48 2x2 2 lamp F17 31 .94. 35 2x2 2 lamp F17
2x2 2 Lamps "U" 1 56 0.9 42 2x2 2 lamp F17 30 0.94 38 2x2 2 lamp F17
2x2 2 Lamps "U" 1 51 0.91 50 2x2 2 lamp F17 30 0.88 39 2x2 2 lamp F17
2x2 2 Lamps "U" 1 56 0.99 46 2x2 2 lamp F17 31 0.93 40 2x2 2 lamp F17
2x2 2 Lamps "U" 1 58 0.99 46 2x2 2 lamp F17 31 0.95 35 2x2 2 lamp F17

Pre-Retrofit Measurements Post Retrofit Measurements (Baseline)

PAFB Building 1645 Lighting Baseline and Performance Verification

Year One Verification



Re-Commissioning Process 

  3 Parts: 
  
1.) Verify Equipment Performance 

• Output (Lumens, Water temp, Gallons/flush…) 
• Input (kW, BTU, therms….) 
• Efficiency 
• Control (On/off, rpm, set-points, schedules…) 
 

2.) Verify Operating Parameters 
• O&M Processes 
• Building/Area Usage 
• Weather Variations 
 

3.) Identify/Investigate Performance Variations 
• Analyze Scope of Variation/Cause/Affects 
• Identify Repair Options (if any) 
• Document and Submit Report 

Re-Defining Facility Operations Parameters and Performance Baselines  
 



PAFB FY Heating Degree Days
(FY 2002 - 2012)
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Whole Facility Metering 

12 Month Rolling MBTUh
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 Understand Customer Expectations or 
Requirements In Detail and Upfront 

 Negotiate to acceptable level 
 Utilize detailed explanation and real examples 

 Get Commissioning Team Involved Early 
 Involvement in ECM identification 
 Involvement in savings analysis 

 Continuous Communication 
 Contracting 
 Engineering 

 Deliver Formal Documents and Hold Review 
Meetings 

 Customer understand and accepts: 
  Baseline determinations 
 Analysis processes 
 Ownership requirements 



 

Ed Anderson 
UESC Federal Sales Manager 
Ed.a.anderson@fpl.com 
321-626-1010 

mailto:Ed.a.anderson@fpl.com�
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