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Energy Policy Act of 2005 : 20% (2% per year) reduction
IN energy consumption per gross square foot between
2006 and 2015 vs. 2003 baseline

Executive Order 13423: Reduce energy intensity by 3%
per year or 30% in total through end of FY 2015 vs. a
2003 baseline

Energy Independence and Security Act of 2007
Increase energy reduction goals of EPACT2005 to 30%

2007 Act requires building component retrofits if justified by life
cycle cost analysis for a 40-year investment period
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A mathematical comparison of the costs and benefits of
alternative projects typically accounting for initial purchase
or construction, operation & maintenance, and any salvage
or endpoint value. Comparisons are usually made on the
basis of discounted values over a selected investment
period.

Reference:

OMB Circular A-94 “Guidelines and Discount Rates for Benefit-Cost Analysis of
Federal Programs”

Code of Federal Regulations 10CFR436.10-24 “Methods and Procedures for Life
Cycle Cost Analyses”

DOE Guidance: “Methods and Procedures for Life Cycle Cost Analyses;” “Renewable
Energy Requirement Guidance for EPACT 2005 and Executive Order 13423”
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Evaluate the life cycle cost effectiveness of alternative
combinations of energy-saving components for a
laboratory at Pacific Northwest National Laboratory

DOE Life Sciences Research
Laboratory, Building 331

= Built in 1970

=115,000 GSFT

= Three floors of biological
research and administrative
space
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o1

Define the current building component inventory

Develop two alternative inventories to reduce energy
consumption, focusing on architectural, mechanical, and
electrical building systems

- Alternative 1: Low initial cost, low energy reduction
- Alternative 2: Higher cost, higher energy reduction

Estimate M&R and energy costs of original inventory and
two alternatives

Prepare a life cycle cost analysis
Review key assumptions and draft findings
Revise estimates and prepare final report
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= Alternative components were specified by Jacobs
Engineering and reviewed by PNNL staff

= Aged existing components (with high M&R
requirements) replaced, more efficient components
Identified through extensive market search

Energy
Initial reduction
Cost Component Change* from FY03
Alternative 1 | $2.3 mil | Reflective coating to built up roof, Double glazed 16%

windows, Water heater turbocharger, VAV air
handlers, Powersmith transformers, Variable
volume exhaust hoods

Alternative 2 | 3.4 mil | Green roof w/ growing medium, Triple glazed 35%
windows, Water heater turbocharger, Heat recovery
chiller, variable volume fancoil system, Powersmith
transformers, Variable volume exhaust hoods w/
occupancy control

*Some component changes not listed
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= M&R was estimated for preventative maintenance,
unscheduled maintenance, and major repair &
replacement using the MARS Facility Cost Forecast
System

= Energy costs were calculated using equipment
specifications, building requirements, and climatic
variables. Included direct energy savings (from energy
consuming equipment) and indirect savings (from
reduced heat/cool loss; e.q. triple glazed windows).
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MARS life cycle cost model
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Table 2. Total Cost Comparison of Alternatives

= Alternative 2 had the o
lowest cost (12% less than ot T nEn Y01

. : : B li F14 747 712 ] 0%
the current building) despite prosul R EA 505,000 o
Mtemative 2 12 801 852 -14 486 167 359

the higheSt inltlal InVeStment- “Tu:ltalCu:ustisthealtlyearmm of sugtainment and energy costs. Al

costs are expressed in $2005 and discourted at 2 8% annually per
OB Circular Mo, 294

8 Change in Energy Consum ption iz the annud change in energy
requirem ents between the altemative bulding inventory and the

= Ranking is relatively o "
ro b u St ’ S h O rte r | nve St m e nt ;%?Erg%}isrzmi ::Q ?aar?ﬁg aFIirs?:gﬁ:; Iznnengﬁﬁrnn;a(:?.z
period (25 years) and lower

discount rate (to 2.6%) still

favors alternative 2 by 8%.
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10

Most energy savings came from HVAC retrofit

Table 3. Annual Energy Savin gs by Building System

Altemst ive 1

Altemative 2

Chanpge in Enerpgy

Energy
a

Chenge in Energy E nergy

Unformat  Tille Cormurrption MATLY  Sewimgs Cormurrption (kA TU) Sewimg=
B2020 Exterior Wi ndowve -1,293,293 13,733 -1 206 482 13,230
B2030 Exterior Doors a 0 193533 $2,900
B3010 R oof Covenngs S37 056 554 18,085 767
L2020 Domesticater Distribution -19,548 1,056 -127 047 F2.292
Da0=0 Cooling Gensrating Systemns -91,799 1,374 -2 E¥9807 F40,095
D3040 Distribwtion Systems -4 328,006 2241 <13,333,952 M3\ 6
03050 Teminal & Package Units -240,211 $3,594 3,505 549 -§52 424
Dao10 Eledrica Service & Digribution -6,552 117 -15,934 F338
D020 Lighting & Branch vifing -85,602 $1 528 199 03 §3 562
E1010 Commercial Equipment -31,935 F570 -31 935 §570
E1020 Inztitutional Equipment n $i0n n o
Total® -6.596.016 $99,797 14,486,167 $217.869

A Change in Energy Consumption i= the total annual clhange inenerogy regui rements between the dtemative building inventory
andthe baszeline.

8 Energy Savings isthe total annual zavings in energy costs from a decrease in kKBTU consumption.
F A&l costs expressed in 32005,
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The cost advantage of Alternative 2 is driven largely by
changes in mechanical equipment, and much of the
savings comes from reducing the load on other systems:

= D3030 Scroll Water-Cooled Chiller — Heat recovery system decreases the
load on D2020 water heaters.

= D3030 Variable Speed Chilled Water Primary Pump — improved circulation
eliminates D3030 secondary pump.

= D3040 Motorized Dampers — Decreases operating hours of HVAC
equipment (D3030, D3040, D3050).

= D3050 Air Conditioner, Variable Refrigerant Volume — AC Package unit
eliminates D3040 air handling equipment.

= E1010 Walk-in Freezer/Cooler — Heat recovery system decreases the load
on D2020 water heaters.

= E1020 Laboratory Exhaust Hoods, Variable Volume — Decreases the load
on D3050 Package Units
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RetrOfltS to roof Table 4. Cost Comparison by Building System

Huzeline Altormative1  Allermatne 2

coverings, water Uniformat _Titi Cost Cot Cost

B2020 Exterior Wincdowes F651,5966 F300,259 F34 055
B2030 Exterior D F165,047 F165047 F107 562

heaters, transformers, |[&®  &xrooos

Roof Coverings

. D 2020 DomesticVWater Distrikution $192,354 $403,012 F373,006

an d commerci al D3030  Cooling Generating Systems §5000 84 §5951722  §4630,060

. D3040 Distri bution Systems $5,458 51 §4,276,733 $110,879

D 3050 Temind & Package Urite $510,041 $449,1733 $3,357 995

e q uli p me nt were n Ot D50 Eledrical Service & Distribution $97 230 $102582 3103,954

. . D 5020 Lighting & Branch Y\iring $A95,E79 $530,007 3510,554

COSt eﬁ:eCtlve (h|gher E1010 Commercial Eguipment $554,552 $752,516 $1 057 45

E1020 Institutional Equipmert 510,052 $1,013,162 $1 059,913

|_ C C COStS th an Total® $14747. M2 $14514084  $12,801,853
6X| Stl n g SySte m S) :feu:;sil:ilsyt;frsd.is::uuﬂed zum of component sustainment reguiremn ents and energy consuam ption

Al cots are expresaed in $2005 and are a 40 vear total dizcounted at 2 5% annually per OMB
Circular Mo, -394,
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= Alternative 2 for retrofitting Building 331 reduced
estimated energy consumption by 35% and reduced
(discounted) cost by 12% over 40 years.

= Most of the savings came from HVAC changes; some
retrofits—e.g. green roof and water heaters—were not
cost effective.

= Safe to conclude that some conservation projects are
cost effective, but depend on the individual components
affected.

Limited life cycle cost data exists (in easily accessible format) on energy
saving components—almost 100 interviews and secondary sources and a
variety of models were required to estimate M&R and energy demand.

13 Whitestone Briefings, October 2008



WHITESTONE

For more information contact:

Jon Miller

Sr. Analyst

805 879-9928
jmiller@whitestoneresearch.com
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