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Executive Summary

The Energy Management Initiative (EMI) is one of seven initiatives under Operational Excellence (OE) to implement a set of projects with the collective goal of reducing annual administrative expenses by $75 million, improve operational effectiveness, and instill a culture of continuous improvement. The EMI alone is projected to generate $3-4 million in annual energy savings and cost avoidance. The goal of this initiative is to achieve cost savings and avoidance through the reduction in energy usage of existing operations and planned campus expansion. Sources of savings will primarily include building system retrofits, monitoring-based commissioning (MBCx), increased operations and maintenance of facilities, and energy end‑user behavioral changes. 
The Energy Incentive Program (EIP) is a subset of the EMI. It is focused on economic incentives to encourage savings based on changes in occupant behavior. Because the buildings are not submetered, the savings from occupant initiatives are comingled with savings from the other activities and the electricity usage readings need to be adjusted in order to isolate EIP savings from other, simultaneous, conservation activities funded from different sources.

The initial basis of baseline for each Operating Unit (OU) creation is a pro rata apportionment of total building electricity usage based on the relative square footage occupied by building occupants based on the OU to which they report. This methodology assumes that electricity usage is relatively uniform across a given building. Adjustments may be necessary if it is determined that there are dissimilar usage patterns or, changes in occupancy that change the proportion of space that an OU occupies. Other adjustments may be made to reflect significant increase in energy usage caused by changes in research activity.
Through this document, the EMI will outline the procedures for electricity use adjustments requested by OU based on occupancy and use, and the more complicated disaggregation of Strategic Energy Plan (SEP) savings and other non-incentive plan savings from reductions seen at a whole building meter. This document is divided into two parts covering i) Baseline and In‑Year Adjustment, and ii) SEP Savings Adjustment. 

Section One: Baseline and In-Year Adjustment

The EIP uses historical FY2010-2011 electricity usage data as baseline. Each building in the program has its own dedicated electricity meters that records usage. Electricity use is pro rated by square footage to each OU using the assignable square footage information found in FacilitiesLink
.  
OUs may request an adjustment to the baseline or in-year (current) electricity usage under certain conditions.
 Baseline and in-year adjustments may be requested on an annual basis for reasons such as, but not limited to, the following
: i) space changes in shared buildings, ii) major equipment or system failures (e.g. failure of a variable speed motor drive), iii) significant program expansion (subject to Steering Committee approval), iv) capital project renovations (subject to Energy Office approval), and v) the addition of a new building to campus.  
All adjustment requests are reviewed in conjunction with OU input, and verified with relevant campus parties (e.g. Capital Projects, Physical Plant, Space and Capital Resources) and written documentation (e.g. historical electricity use, building repair and maintenance work orders, construction or renovation as-built documents). The Energy Office serves as the primary receiver and reviewer of baseline adjustment requests
, and in certain cases, may require the input of the Steering Committee to arbitrate OU requests. The accompanying Appendix A flow chart details the baseline and in-year adjustment process and decision rights.  
The following are four baseline and in-year adjustment examples that demonstrate the process and outcomes. The intent is to outline a simple methodology to address electricity usage changes that may be attributable to significant building renovations, dramatic program changes, electricity use intensity discrepancies and new spaces or buildings that have been recently occupied beneficially. 
1. Earl Warren Hall (Executed)
Type: Baseline adjustment, dissimilar electricity use intensity

Administration and Finance (A&F) did not occupy this building in baseline year but moved in before the EIP had started. The adjustment was requested by the OU to i) include this building in portfolio, and ii) to adjust for energy usage differences between the office space (occupied by A&F) and the data center, rather than using the FacilitiesLink square footage breakdown.
This request was reviewed thoroughly and granted on grounds that A&F had moved in by June 2012, and that existing electricity submeters were already in place to segregate load between offices and data center (lighting, UPS and associated cooling equipment). This adjustment methodology included reviewing site plans and interviewing building facilities personnel as well as field verifying the number of building occupants. A&F is now responsible for 5% of the building’s electricity while occupying 30% of its assignable square footage. The remaining 95% of the building’s electricity use was assigned to the only other OU occupying the building. 
2. Sutardja Dai Hall (Executed)

Type: Baseline adjustment, new building and significant load increase

The Vice Chancellor for Research OU requested a baseline adjustment to better reflect an increasing electricity use as occupants moved into the newly-constructed building. The monthly electricity readings for July and August 2012 showed an uncharacteristically high overage – a subsequent investigation revealed that i) occupants were still in the process of moving in during FY10-11, and ii) the energy-intensive Marvell Nanofabrication facility were in the process of relocating from Cory Hall. 
As a result, the baseline year electricity use was reset to FY11-12 instead of FY10-11 to allow a grace 2‑year move-in period. The baseline electricity use at this building was increased from 7.3 to 8 million kilowatt hours annually. 
3. Cory Hall (Executed)

Type: In-year (current) adjustment, significant load migration
This is an adjustment initiated by the Energy Office for the migration of Marvell Nanofabrication facility in the basement levels of this building to Sutardja Dai. This was a significant contributor to the electricity reduction seen at the building meter and subsequently contributed to an electricity use increase in Sutardja Dai Hall (see #2 above). 

In the absence of any meaningful submetered data of the research facility, the Energy Office and College of Engineering agreed to reset the baseline electricity year to FY11-12 instead of FY10-11. This resulted in a baseline electricity use decrease from 6.1 to 5.3 million kilowatt hours annually.
4. Calvin Lab (Executed)
Type: Baseline and in-year (current) adjustment, building end-use repurposing and OU change

This is an adjustment initiated by the Energy Office after a review of the significant electricity reduction at the building meter when there was no centrally-funded or preventive maintenance effort to which the reduction could be attributed. An investigation revealed that the building had been completely vacated when the former occupants were relocated to the new Energy Biosciences Building, and will be repurposed to house a new computing research group by the College of Engineering. 

After a review of main building electricity data, it is proposed that the departing OU (Vice Chancellor for Research) will be credited for savings seen up until September 2012. As for the incoming incumbent, the building will be given a 2-year grace move-in period before the new baseline is established.
Section Two: SEP Savings Adjustment

The EIP was designed to reward building occupants and managers for reducing campus electricity usage. Thus, centrally-funded energy conservation projects, namely those from the SEP program as well as efforts from the Energy Office skilled trades, must be deducted from savings seen at the whole building electricity meter before the EIP awards savings to individual OUs.   

SEP savings are reported based on a variety of methods, including but not limited to, calculations and short-term monitoring. In MBCx-type (adjustments to heating, ventilation and air-conditioning systems) projects, a 3‑month monitoring period of the whole building energy usage before and after the project completion date is required. In retrofit-type projects (lighting and HVAC equipment replacement and overhaul) projects, savings are typically calculated and may have supplemental one-time or short-term measurements. It is important  to note that savings from SEP projects comprise of a combination of the following i) actual reductions seen at the building meter based on 3 months of monitoring that is then extrapolated, or  ii) estimated reductions and cost avoidance calculated based on one-time or short-term measurements used in conjunction with historical data. 

The method for adjusting for SEP savings in the EIP includes a review of one full year of electricity data for a building before and after a SEP project is completed to understand building energy use patterns and correlate energy reductions that can be attributed to a particular project. This method assumes that other building energy use patterns remain relatively unchanged (i.e. no significant increases) during the period in which SEP projects are carried out.  This presents an inherent calculation inaccuracy in that OUs may also benefit from SEP savings, but would ensure that OUs are not charged for overages that result from the cost avoidance portion of the SEP savings that are not seen at the meter.
Determining a Savings Adjustment Factor (SAF):

 SEP projects are classified into three separate types: HVAC retrofit, lighting retrofit and MBCx. Anticipated, or best available, savings from these projects are reported to PG&E when a project is completed. The savings estimated in these projects are composed of i) energy usage avoidance, and ii) energy usage reductions at the meter. A SAF is necessary to discern between both types of savings since the EIP was designed to only reward building occupant and operator behavior change that resulted in reductions seen at the building meter. Thus, savings from SEP projects will be adjusted out using a SAF calculated from the following:

SAF = (EUpre - EUpost ) / ESrep   




Where,




SAF
=
ratio of energy savings of SEP project relative to reductions seen at main meter
EUpre
= 
electricity usage of building in preceding period before SEP project is completed. 

Preferably, 12 consecutive months ending with the month before the SEP project was completed.
EUpost
=
electricity usage of building in succeeding period after SEP project is completed.

Preferably, 12 consecutive months starting with the month after the SEP project was completed preferred. Latest month included is June 2012 (before EIP start). 
ESrep
=
reported best available SEP savings

To avoid the comingling of building meter electricity reductions that are attributable to both the SEP program and behavior change, Savings Adjustment Factors (SAF) will be used to isolate out SEP savings. SAFs will be derived only from using historical SEP and building electricity use data – for SEP projects where the latest month used in the EUpost period is on or before June 2012 (Requirement #1). This assumes that, coinciding with the official kickoff of the EIP (Production Phase I), a widespread energy-savings behavior had begun to permeate campus culture through efforts of the EIP beginning July 2012. 
Three SAF values – one for each type of SEP project described above – will be calculated using this method from historical data and projects. Beginning July 2012, any SEP projects that do not meet Requirement #1 (see above paragraph) will be adjusted out using one of the three SAF values calculated. Note that a low calculated SAF value (e.g. when less than 0.3) would trigger an investigation by the Energy Office to better understand the historical and current energy usage patterns in a building as well as a review of the SEP project to ascertain savings. Listed below is an example of how the SAF is calculated: 

At the time of writing, based on a review of 20 SEP projects from 2008 through 2011, the following are proposed SAF values for each project type:

	
	SEP Project Type

	
	Lighting Retrofit
	HVAC Retrofit
	MBCx

	Number of Projects Reviewed
	4
	6
	10

	Mean SAF
	0.508
	0.333
	0.439


Adjusting the Baseline:

Once SAF values have been determined, electricity use baselines for each building will then be adjusted downwards based on the reported SEP savings adjusted with the appropriate SAF value (ES,adj = SAFi * ESrep,i). SEP projects completed after the EIP baseline year will result in the baseline electricity data being adjusted downwards for all 12 months, whereas SEP projects completed during the EIP baseline year would result in electricity data being adjusted only for months before the SEP project was completed. 
Adjusted SEP savings are divided equally based on the number of days in each month, and subtracted from the non-adjusted months in the baseline year. Depending on when the projects are completed, a baseline adjustment may or may not involve all the months in the baseline year. The following are examples of baseline adjustments using the SAF method:







Example One: Determining a SAF Value





Tang Center MBCx Project


A MBCx project was completed at the Tang Center at the end of 2008. Based on the SEP project data provided to PG&E, the estimated electricity savings was 529,453 kWh per year, occurring annually. To calculate the SAF, the following data is used:  





	Project Details


Project completion date:	December 2008


EUpre months:			December 2007 through November 2008		


EUpost months:			January 2009 through December 2009 (meets Requirement #1)	





Reported annual savings from SEP project,		ESrep	= 529,453kWh 


12 months electricity use before SEP project,	EUpre 	= 1,653,666 kWh


12 months electricity use after SEP project,		EUpost 	= 1,251,944 kWh





Thus, the SAF is calculated using the following:





SAF	=	(EUpre - EUpost ) / ESrep 


=	(1,653,666 – 1,251,944) / (529,453)


=	 0.759








Example Two: Davis Hall MBCx Project





This building had one MBCx project completed after the EIP baseline was established, and thus, savings must be retroactively applied to all months in the baseline year. 





Project Details


Project completion date:	December 2011


EUpost months:			January 2012 through December 2012 (fails Requirement #1)	


Reported annual savings from SEP project,		ESrep	= 374,188 kWh 


Adjusted SEP savings using SAF,			ESadj	= ESrep,i * SAFi


								= (374,188 kWh)*(0.439)


								= 164,269 kWh


										


Month�
Non-adjusted Baseline�
Adjusted Baseline�
FY12-13 Actuals�
�
July�
109,800�
93,122�
102,590�
�
August�
119,793�
103,115�
102,025�
�
September�
118,212�
102,072�
102,649�
�
October�
120,304�
103,626�
113,106�
�
November�
111,615�
95,475�
106,306�
�
December�
107,057�
90,379�
95,097�
�
January�
122,232�
105,554�
97,375�
�
February�
142,464�
127,400�
�
�
March�
147,763�
131,085�
�
�
April�
144,230�
128,090�
�
�
May�
141,327�
124,649�
�
�
June�
124,715�
108,575�
�
�
Subtotal (until January)�
809,013�
712,252�
719,148�
�
Total�
1,509,512�
1,345,243 (11% lower)�
�
�
Note: Numerical values in table are in units of kilowatt-hours (kWh).





Example Three: Barker Hall MBCx and Lighting Retrofit Projects





This building had two SEP projects completed after the EIP baseline was established, and thus, savings must be retroactively applied to all months in the baseline year. 





Lighting Retrofit Project Details


Project completion date:	December 2011


EUpost months:			January 2012 through December 2012 (fails Requirement #1)	


Reported annual savings from SEP project,		ESrep	= 106,329 kWh 


Adjusted SEP savings using SAF,			ESadj	= ESrep,i * SAFi


								= (106,239 kWh)*(0.508)


								= 54,015 kWh		





MBCx Project Details


Project completion date:	January 2012


EUpost months:			February 2012 through January 2013 (fails Requirement #1)	


Reported annual savings from SEP project,		ESrep	= 221,496 kWh 


Adjusted SEP savings using SAF,			ESadj	= ESrep,i * SAFi


								= (221,496 kWh)*(0.439)


								= 97,237 kWh





Month�
Non-adjusted Baseline�
Adjusted Baseline�
FY12-13 Actuals�
�
July�
282,519�
269,673�
244,726�
�
August�
299,227�
286,381�
244,385�
�
September�
311,237�
298,805�
237,929�
�
October�
312,819�
299,973�
249,509�
�
November�
272,237�
259,805�
221,220�
�
December�
260,726�
247,880�
211,613�
�
January�
263,169�
250,323�
206,644�
�
February�
232,653�
221,050�
�
�
March�
260,829�
247,983�
�
�
April�
258,651�
246,219�
�
�
May�
260,836�
247,990�
�
�
June�
275,284�
262,852�
�
�
Subtotal (until January)�
2,001,934�
1,912,840�
1,616,026�
�
Total�
3,290,187�
3,138,935 (5% lower)�
�
�
Note: Numerical values in table are in units of kilowatt-hours (kWh).








Example Four: California Hall MBCx Project





This building had one MBCx project when the EIP baseline was being established, and thus, savings must be retroactively applied to months before the SEP project was completed. In this case, the baseline was only adjusted for the months of July through April. 





Project Details


Project completion date:	December 2011


EUpost months:			January 2012 through December 2012 (fails Requirement #1)	


Reported annual savings from SEP project,		ESrep	= 112,814 kWh 


Adjusted SEP savings using SAF,			ESadj	= ESrep,i * SAFi


								= (112,814 kWh)*(0.439)


								= 49,525 kWh


										


Month�
Non-adjusted Baseline�
Adjusted Baseline�
FY12-13 Actuals�
�
July�
43,848�
39,642�
35,577�
�
August�
44,409�
40,203�
36,401�
�
September�
43,272�
39,201�
35,786�
�
October�
45,428�
41,222�
36,126�
�
November�
37,110�
33,039�
33,930�
�
December�
33,091�
28,885�
32,673�
�
January�
34,487�
30,281�
40,512�
�
February�
33,020�
29,221�
�
�
March�
35,572�
31,366�
�
�
April�
35,377�
31,306�
�
�
May�
37,223�
37,223�
�
�
June�
34,361�
34,361�
�
�
Subtotal (until January)�
281,645�
252,473�
251,005�
�
Total�
457,198�
415,949 (9% lower)�
�
�
Note: Numerical values in table are in units of kilowatt-hours (kWh).








Example Five: Evans Hall MBCx, HVAC and Lighting Retrofit Projects





This building had two SEP projects (lighting and MBCx) completed after the EIP baseline was established and one project completed (HVAC) when the baseline was being established. Thus, for the lighting and MBCx projects, the baseline electricity use will be adjusted downwards for all months whereas for the HVAC project, a downward adjustment will only apply from July through May.


 


HVAC Retrofit Project Details


Project completion date:	December 2011


EUpost months:			January 2012 through December 2012 (fails Requirement #1)	


Reported annual savings from SEP project,		ESrep	= 68,928 kWh 


Adjusted SEP savings using SAF,			ESadj	= ESrep,i * SAFi


								= (68,928 kWh)*(0.333)


									= 22,953 kWh	





Lighting Retrofit Project Details


Project completion date:	December 2011


EUpost months:			January 2012 through December 2012 (fails Requirement #1)	


Reported annual savings from SEP project,		ESrep	= 307,990 kWh 


Adjusted SEP savings using SAF,			ESadj	= ESrep,i * SAFi


								= (307,990 kWh)*(0.508)


								= 156,459 kWh		





MBCx Project Details


Project completion date:	January 2012


EUpost months:			February 2012 through January 2013 (fails Requirement #1)	


Reported annual savings from SEP project,		ESrep	= 253,107 kWh 


Adjusted SEP savings using SAF,			ESadj	= ESrep,i * SAFi


								= (253,107 kWh)*(0.439)


								= 111,114 kWh





Month�
Non-adjusted Baseline�
Adjusted Baseline�
FY12-13 Actuals�
�
July�
274,296�
249,621�
199,024�
�
August�
277,377�
252,702�
203,171�
�
September�
282,032�
258,153�
198,163�
�
October�
295,436�
270,761�
198,106�
�
November�
278,877�
254,998�
194,328�
�
December�
243,871�
219,196�
167,296�
�
January�
259,852�
235,177�
181,981�
�
February�
242,153�
219,866�
�
�
March�
256,130�
231,455�
�
�
April�
242,298�
218,419�
�
�
May�
235,042�
210,367�
�
�
June�
235,683�
213,691�
�
�
Subtotal (until January)�
1,911,741�
1,740,609�
1,342,069�
�
Total�
3,123,047�
2,834,408 (9% lower)�
�
�
Note: Numerical values in table are in units of kilowatt-hours (kWh).








Example Six: McCone Hall Lighting Retrofit Project





This building had one lighting retrofit project when the EIP baseline was being established, and thus, savings must be retroactively applied to months before the SEP project was completed. In this case, the baseline was only adjusted for the months of July through August. 





Project Details


Project completion date:	September 2011


EUpost months:			October 2011 through September 2012 (fails Requirement #1)	


Reported annual savings from SEP project,		ESrep	= 141,869 kWh 


Adjusted SEP savings using SAF,			ESadj	= ESrep,i * SAFi


								= (141,869 kWh)*(0.508)


								= 72,069 kWh


										


Month�
Non-adjusted Baseline�
Adjusted Baseline�
FY12-13 Actuals�
�
July�
150,067�
143,946�
147,550�
�
August�
153,296�
147,175�
147,550�
�
September�
151,899�
145,975�
143,136�
�
October�
157,859�
151,738�
145,780�
�
November�
150,036�
144,112�
140,116�
�
December�
147,931�
141,810�
138,848�
�
January�
149,031�
142,910�
142,160�
�
February�
135,530�
130,001�
�
�
March�
146,049�
139,928�
�
�
April�
143,663�
137,739�
�
�
May�
149,118�
142,997�
�
�
June�
141,796�
135,872�
�
�
Subtotal (until January)�
1,060,119�
1,017,667�
1,005,140�
�
Total�
1,776,275�
1,704,206 (4% lower)�
�
�
Note: Numerical values in table are in units of kilowatt-hours (kWh).








Example Seven: Tan Hall HVAC Retrofit Project





This building had one HVAC retrofit project after the SEP project was completed, and thus, savings must be retroactively applied to all months in the baseline year. 





Project Details


Project completion date:	September 2012


EUpost months:			October 2012 through September 2013 (fails Requirement #1)	


Reported annual savings from SEP project,		ESrep	= 434,954 kWh 


Adjusted SEP savings using SAF,			ESadj	= ESrep,i * SAFi


								= (434,954 kWh)*(0.333)


								= 144,840 kWh


										


Month�
Non-adjusted Baseline�
Adjusted Baseline�
FY12-13 Actuals�
�
July�
403,033�
390,732�
383,376�
�
August�
416,894�
404,593�
371,053�
�
September�
427,638�
415,733�
360,034�
�
October�
426,995�
414,694�
384,392�
�
November�
376,664�
364,759�
347,389�
�
December�
348,988�
336,687�
335,708�
�
January�
356,379�
344,078�
320,761�
�
February�
328,367�
317,256�
�
�
March�
362,767�
350,466�
�
�
April�
360,975�
349,070�
�
�
May�
308,661�
296,360�
�
�
June�
381,206�
369,301�
�
�
Subtotal (until January)�
2,756,591�
2,671,274�
2,502,713�
�
Total�
4,498,567�
4,353,727 (3% lower)�
�
�
Note: Numerical values in table are in units of kilowatt-hours (kWh).








Example Eight: University Hall HVAC Retrofit Project





This building had one HVAC retrofit project after the SEP project was completed, and thus, savings must be retroactively applied to all months in the baseline year. 





Project Details


Project completion date:	July 2012


EUpost months:			August 2012 through July 2013 (fails Requirement #1)	


Reported annual savings from SEP project,		ESrep	= 63,913 kWh 


Adjusted SEP savings using SAF,			ESadj	= ESrep,i * SAFi


								= (63,913 kWh)*(0.333)


								= 21,283 kWh


										


Month�
Non-adjusted Baseline�
Adjusted Baseline�
FY12-13 Actuals�
�
July�
147,201�
145,393�
108,276�
�
August�
127,383�
125,575�
112,488�
�
September�
126,433�
124,684�
116,630�
�
October�
121,766�
119,958�
125,552�
�
November�
110,402�
108,653�
115,602�
�
December�
110,352�
108,544�
112,236�
�
January�
113,325�
111,517�
119,353�
�
February�
108,062�
106,429�
�
�
March�
116,926�
115,118�
�
�
April�
114,574�
112,825�
�
�
May�
116,218�
114,410�
�
�
June�
108,915�
107,166�
�
�
Subtotal (until January)�
856,862�
844,325�
810,137�
�
Total�
1,421,557�
1,400,274 (1% lower)�
�
�
Note: Numerical values in table are in units of kilowatt-hours (kWh).











� UC Berkeley. FacilitiesLink – a web-based space management tool developed and maintained by Space Management & Capital Programs. More information can be found at the following web address (last accessed March 11, 2013): � HYPERLINK "http://smcp.berkeley.edu/" �http://smcp.berkeley.edu/�


� Operational Excellence. April 2012. Energy Incentive Program: Baseline Adjustment Process Memorandum. Baseline adjustment forms can be found on the following web address (last accessed March 11, 2013): � HYPERLINK "http://physicalplant.berkeley.edu/files/Campus%20Energy%20Office%20Page/EIP_Baseline_Adjustment_Request.doc" �http://physicalplant.berkeley.edu/files/Campus%20Energy%20Office%20Page/EIP_Baseline_Adjustment_Request.doc�


� Operational Excellence. April 2012. Energy Incentive Program: FAQs Document.


� Operational Excellence. April 2012. Energy Incentive Program Adjustment Request.


� These are best estimated savings reported by consultants at the time of SEP project completion. These savings may be subject to in-depth evaluation by the California Public Utilities Commission, but are usually only verified by consultants for compliance with PG&E’s rebate and/or incentive program requirements. 





	2
	Energy Management initiative | energy USE ADJUSTMENT


	Energy Management initiative | energy USE ADJUSTMENT
	1



