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We want to explore two themes

eCommunications
*The Math Problem
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[t starts with the realization rate.....
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[t starts with the realization rate.....

290

“Answer to the Ultimate Question of Life, the Universe, and Everything.” - Douglas Adams, The
Hitchhiker’s Guide to the Galaxy
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Method 1: The Big List

2006-08 Retro-Commissioning Impact Evaluation
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Case
Weight
a7

4.0
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Reazon 1 Reazon 1 Reazon 3 Reason 4
IPM
Program ealeulations
underestimated fan savings
IC
Anti-gweat heater control had lower  Changes to lightmg operation
iy syca
RCM
Fanz operating during wioccupied
pariods
RCM RP
Fans operating during wnoceupied  Lowar baseline for static pressure control
periods
RC RCM REC
Change in scheduled occupiad Economizers not oparational Chiller/boiler lockout not functioning
times
RCM RC RC RC
Scheduled lighting hours inereased  Chuller sequence optimization did not aceur Less condansing water supply temparatura Lss aggrassive discharge air temperature
reduction than recommended reset than recommanded
RCM EC REC

HVAC rescheduling did not oceur

Cold deck temparature reset did not oecur

Chulled water tamparature reset did not oceur
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Case

T
m [oU I Weight Eeason 1 Reason 2 Eeason 3 Eeason 4
POOI3S 2 I1 P IP RP IPM
Baodlers operating at low loads Simnlmpemus heatms'cooling brper than Heating loads lower than estimatzd Chiller eficiency
estimated meprovement hizher than
estmated
bOOI4D 2 125 R P IE EPM
Supply am temperamre control swategy for fan speed  Server room cortians to separate supply and Savings estimated for eConOmITEr operation
was oot successiil reham air saved more than anficipated by ware imrealistic
program calonlation
POOI4F 1 60 RCM
Economizer not operational
BOOLs0 1 i1 RPM
Ocoopancy sensor conirol of fime hoods uses more
energy than previous marmal sash operation
POO2TE  IKSUCH2 i1 RP IPM
Filter changes were dizallowed as regular Modeling emror nnderestimated the fan enargy
maintenance AVINES
POOZE1  ZEOTOO00T1 11 IPM
The steam production eficiency factor was omitted
from propram calculation resulting m preater napural
ER: savings
POOZES  IEGUCED13 11 EPM
Enhanced post data in whole building analysis
showed greatly redoced savings
POO2RS  ZEKOT01331 L1 EPM
Enhanced post data in whole huilding analysis
showed greatly redaced savings
POOZe2  2EGUCED12 125 RPM
Enhanced post dats in whole building analysis
showed greatly reduced savings
PO1137 ZEC0BOOTSS3 225 R C EPM IP
HVAC rescheduling did not accur Natural zas saving: elminated bacause HVAC Hizher eficiency heat pump wmits installad
units had electric resistance heat than reported by program resulting i greater
SAVILES
PO1770  2EOB004335 1.0
ons
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More...

PoloE: ZEOTO01074 10 RPM EP EP
Economizer operation unchanged Dizcharge am reset unchanzed from pre- AHLU schedule changes partally
implementaton condition for 3 AHUs mmplemented
PO1987 IEDBDGETS 2215 RCM
Wighstime setback stargy defeated during pant of the
post-mmplemenfation monrtoring peniod
P02407  TAADROL23S E0 EPM
Program calculations oversstimated savings
PO4434 10809830 B0 RCM
HVAC rescheduling did not accur
PO435  IEOTO00455 10 RC EC
Improved chiller sequencing nof implemented. Fan speed and temperatare sefpeoint chanszes net
implemented.
POa6Es  TEAMDOIGM 10 RC EC R C
Paductions m HVAC hours less than estimated Supply air temperature reset did net ecomr Economizers oot working
P046T1  TBAQDDITTO 10 RCM EC R C

Feeductions in HVAC and lishting bowrs less than
estimated

Economizers not fully workimg

Fan speeds not reduced as much as estimaded
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More...

2006-08 Retro-Commissioning Impact Evaluation
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10UID vi'i;: Rawond Baason 3 - -
1006-03 97 IPM
Program caleulations
i man
97 IFM Ic
Anti-gweat heater control had lower  Changes to lighting operation
N ... -...
V057501 10 RCM
Fans operating during unoccupiad
periods
V057902 10 RCM RF
Fans operating during unoceupied  Lower baseline for static pressure control
}!Iliﬂil
V3057801 40 RC RCM RC
Change in scheduled oceupied Economizers not operational Chuller/bosler lockout not functioning
times
Vioes01 0 RCM RC RC RC
Scheduled lighting hours mereased  Chuller sequence optimization did not oceur Less condensing water supply temperatura Luss aggressive discharge air temperature
reduction than recommandad raset than recommandad
V3127902 43 RCM RC RC
HVAC rescheduling did net ocewr Cold deck temparature resat did not occur Chilled water temparature resat did not oceur
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Method 2: Cascaded List

Discrepancy

(MWh)
Program tracking savings - 100,000
Installation rate 10% -10.0% -10,000 Number of units installed vs. tracked
Calculation adjustment 10% -9.0% -9,000 Wattage, technology, HVAC differences
Hours of adjustment 10% -8.1% -8,100 Operating hours differences
Program Evaluated Savings -27.1% 72,900
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Method 3: Proposed Method

Discrepancy

Category Discrepancy Sub-Category Counts Impact on RR Net Impact (kWh/yr)
Tracking Tracking 11 | | -1,288,647
Application |Difference in cooling or heating interactivity 9 - ,587,320
review Difference in equipment hours of operation 7 “ -102,256
Inaccurate normalization to typical weather 4 I -259,023
Ineligible measure 1 I -341,087
Inaccurate estimation from applicant model 13 _— -469,945
Inaccurate pre-project characterization 5 - -2,813,851
Incorrect baseline reference 2 - -3,119,460
Measure Difference in quantity installed 9 I- 836,433
installation |Difference in installed equipment technology 2 | 384,105
verification |Difference in installed control strategy 2 | | 132,060
Difference in cooling or heating interactivity 2 | | 108,203
Difference in installed equipment size 3 || -55,381
Measure Difference in cooling or heating interactivity 18 _
performance |Difference in installed equipment efficiency 13 || -215,485
Difference in equipment hours of operation 57 -444,212
Difference in equipment load profile 11 -779,258
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Method 3: Refined findings

Discrepancy

Category Discrepancy Sub-Category Counts Impact on RR Net Impact (kWh/yr)

Tracking Tracking 11 [ 1] -1,288,647

Application [Difference in cooling or heating interactivity 9 |-

review Difference in equipment hours of operation 7 Il -102,256
Inaccurate normalization to typical weather 4 -259,023
Ineligible measure 1 -341,087
Inaccurate estimation from applicant model 13 -469,945
Inaccurate pre-project characterization 5 -2,813,851
Incorrect baseline reference 2 -3,119,460

Measure Difference in quantity installed 9 836,433

installation [Difference in installed equipment technology 2 384,105

verification [Difference ininstalled control strategy 2 132,060
Difference in cooling or heating interactivity 2 108,203
Difference in installed equipment size 3 -55,381

Measure |Difference in cooling or heating interactivity 18

performance |Difference in installed equipment efficiency 13 -215,485
Difference in lead lag 17 -4,109,649
Difference in equipment hours of operation 40 ,437
Difference in equipment load profile 11 -779,258
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are interactive

Installation rate ordered first

Hours of operation ordered first

#Savings and savings discrepancies

Discrepancy

Discrepancy

Discrepancy

Discrepancy

Discrepancy category Ratio Impact Discrepancy category I:'::::z; r;: Impact Discrepancy
(MWh) (Pct) (MWh) (Pct)

Program tracking savings - 8,800 Program tracking savings - 8,800

Installation rate 40% 3,520 40% Hours of operation 40% 3,520 40%

Hours of operation 40% 2,112 24% Installation rate 40% 2,112 24%

Program Evaluated Savings 36% 3,168 Program Evaluated Savings 36% 3,168

» (Cascading is accurate, but order dependent
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A better way

Independent estimates

Tracking savings 8800 Site #100
Evaluated savings 4100

Parameter |Independent
Discrepancy Tracking | Evaluated Percentage | Savings
category value value Impact impact Residual
Installation rate 100 60 units -40% -3520 5280
Hours of operation 4000 2400 hours -40% -3520 3168
Interactivity 100% 108% Pct 8% 704 3421
Residual 679

* Compute the impact for each factor independently
* Track the residual error
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Aggregate site results

Preparation:
Select initial categories
Develdop site template

Training

Site n

Site 2
Site data gathering
activities

Categorire \ Site 1

discrepancies ._wf’
Caloulate

discrepancy impact

ac
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