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CHAPTER 4
Measurement and Verification Protocol                      for Hong Kong




1. 
OVERVIEW

Measurement and Verification (M&V) Protocols lay out the considerations, process, and formulae for conducting suitable measurements to verify the actual results of a DSM programme. They may be expected to apply to two stages of DSM development.  Stage one, which is referred to as “First Stage Programmes” addresses those DSM programmes which essentially provide a first-cost subsidy or utility rebate.  Stage two addresses longer-term contracted programmes, where the M&V Protocol is an ESCO’s responsibility and therefore is excluded in this chapter. 

The rebate amount for First Stage Programmes is determined by the Utility for each end-use covered by the respective DSM Programmes.  The determination of capacity and energy savings however will be in accordance with this chapter.  The intent of this chapter is to define uniform and consistent estimates of savings for specific end-uses applicable to the Utility.

First Stage programmes are considered programmes for which no continuing monitoring is required since a subsidy or rebate is paid to the customer at the time of installation.  Reasonably accurate per-unit savings are determined using, where possible, the protocols specified herein.  In addition, an end-use life expectancy is also estimated.  The savings thus agreed upon are assumed to exist for the life of the end-use application.  No further measurements or verifications are conducted once the rebate is processed, except as required to ensure compliance with DSM Plan Goals.

The Utility shall specify the Free-ridership effect, if any, applicable to DSM programmes implemented for its customers so that savings established or measured under this Measurement and Verification Protocol may be modified to account for these effects.

2.
Verification Audits 


The First Stage DSM Programmes consist primarily of high efficiency lighting, HVAC and Thermal Storage in the commercial/Manufacturing sector. 

During the first three years of DSM Rebate Programme implementation, verification audits of programme participants shall be performed.  The sample populations to be used for audits should be selected on a flexible basis but are also expected to be representative of the market segments being monitored.  After three years, if the results are satisfactorily validated, the sample size can be reduced to as low a number of programme participants as can be justified by the Utility.

3.
FREE-RIDERSHIP EFFECTS

During the first three years of DSM Rebate Programme operation, 0% Free-ridership shall be assumed.  After three years of experience and data collection, a professional survey firm shall be contracted to assess the Free-ridership effect in Hong Kong.  If, after three years, the Utility does not conduct any research studies to determine the Free-ridership effects in its service area, then 15% shall be assumed.  Programme savings shall be reduced by the percentage of Free-ridership.

4.
FIRST STAGE DSM PROGRAMMES MEASUREMENT METHODOLOGY AND FORMULAE

The proposed measurement method for these First Stage DSM Programme measures and systems is as follows:

a)
Establish baseline connected load (kW).

b)
Establish post-installation connected load (kW) in a similar manner.

c)
Commercial and manufacturing total lighting hours shall be defined by the Utility.  If unavailable, the values to be assumed shall be 12.5 hours per day, 6 days per week, regardless of the location of the measure in the business area.

d)
The Utility will specify time periods appropriate for assessing the value of savings. 


kWd = the actual unit demand savings achieved by the measure. (the total savings is equal to kWd times the number of units installed)

e)
The following are the formulae for the computation of unit energy savings and connected load reduction for the total lighting hours :

· Connected load reduction or demand savings shall be determined by :


kWd = [kWdpre - kWdpost] x Peak Coincidence Factor (PCF)

· Total energy savings shall be determined by :



kWh = [kWdpre - kWdpost]   x total lighting hours

4.1.
Formulae for Calculations of Annual Savings

4.1.1
Thermal (Coolness) Storage
a)
A reference A/C electric chiller efficiency shall be established based on existing or planned electric chiller installations, which reflect peak demand and energy requirements of typical units in operation.

b)
For the coolness storage units actually put in service within the DSM programme, the peak kW reduction (Demand Savings) from the reference baseline shall be calculated. The energy usage shall also be calculated from the reference baseline units.

c)
As starting values for calculations concerning baseline demand and energy usage for the first 3-year DSM Plan cycle, the original estimates provided by the design engineer or architect of the coolness storage installation should be used.  The exact procedure to establish demand and energy consumption data and baselines should be consistent with the building codes and existing norms for comfort cooling in Hong Kong.  
4.1.2 
Commercial/Manufacturing High Efficiency Lighting Rebates

Demand Savings:


kWd
=
number of luminaires x (kWxxx - kWyyy) x PCF x (1-FRF)

Energy Savings:


kWh 
= 
 number of luminaires x (kWxxx - kWyyy) x total lighting hours x (1-FRF)
where,


kWxxx  = 
pre-installation fixture configuration


kWyyy  = 
post-installation fixture configuration


PCF      = 
peak coincidence factor -- determined as the percentage of 


installed DSM measures which are operated during the peak period

FRF      
=  
Free-ridership factor  --  the percentage of free-riders associated with the measure is fixed at 0% for the first DSM Resource Plan

4.1.3 
Commercial/Manufacturing High Efficiency HVAC Rebates
Demand Savings  =  BTU/Hr x (1/EERBASE  - 1/EERDSM) x PCF x (1-FRF) x EFLH/OH
Energy Savings  =  BTU/Hr x (1/EERBASE  - 1/EERDSM) x  EFLH x (1-FRF)

where:


BTU/Hr  
=  
cooling capacity in British Thermal Units per hour 


EERBASE  
=  
energy efficiency ratio of the baseline unit (to be 





determined by the Utility based on energy use surveys), 




the “average” value of EER presently in use in Hong 




Kong


EERDSM  
= 
energy efficiency ratio of the new unit. This value is the 




EER which will qualify as minimum for the rebate.


EER  
=  
Btu/hr



Watts


PCF  
=  
peak coincidence factor  --  determined as the percentage 


of  installed DSM measures which are operated during the peak  period


FRF  
=  
Free-ridership factor  --  the percentage of free-riders 


associated with the measure is fixed at 0% for the first DSM Resource Plan


EFLH  
=  
equivalent full load hours to be determined by the Utility

OH
=
Total operating hours  
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