Measurement and Verification
of Plant Energy Projects

by Brett Rasmussen, PE, CEM




Canton, MS Plant




Energy Monitoring System
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Demand Curtaillment Program

e Ratcheting Demand — Power Dbill
where you get charged the highest
KW In the last 12 months

e Summer months are where the peak
IS set for the next 12 months

e Becomes critical to control demand

e Have demand curtailment program
where VFDs are one of the steps



Historical Demand

Demand KW Month it Happened

Month CY09 CY08 CY07 CY06 CYO05
January 24300 24300 33750 36310 38610
February 25740 35190/ Reduction of 37260

Mar_ch 26370 3474 13.860KW N 38340
April 28980 /70

\ 38700
May |_——39436F_ 36180 38290 41040[ \ 40230

June 35370 J 38790 39060] 43920 6170
July \321716) 38430 44010 46800 /\seeea
August 35100  37260| 43380  47d0| 49230
September 36540]  43020] 46620

October 34020] 42120 45000 47880

November 27630 41850 43200 43920
December 27360 36180 36900 40950

Over $1,000,000 a year savings
compared to 2005




Total Plant Demand FYQ09




Peak for
the Year
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Very little time to
Get charge for year



Total VFD KWHR/Day

Average Daily KWHR 40,510 KWHR/Day
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VED Project Savings

648,160 KWHR/month for 4 winter months = 2,592,640 KWHR

The hp for the VFDs is 3,591 at 54Hz (27%) = reduction of 970
hp = 723 KW reduction during the summer months

723 KW * 24 hr/day * 5 days/week * 4 weeks/ month * 8
month/year = 2,776,000 KWHR summer

Demand savings of 723 KW

Savings at chillers is 1,036,800 KWHR

Natural Gas savings is 8,245 MMBTU

Total 6,405,440 KWHR & 8,245 MMBTU Cost over $300,000/year

Equivalent to the energy of 608 homes.



= Only use energy that is needed — minimize waste

kil tot meaan First Point @ 1151652007 09:00

Infa | Timestamp | kit bok mem . .
Cursor 1 11/17/2007 05:15:00.000000 .., 420,84 <€ Savmgs Of 130 KW/HR pel‘ Chlller
Cursor 2 11/17/2007 09:00:00.000000 ..,  290.61

Delta ©  13500,000000 -130.23

Min 270,35

Maz 421,79
dpeak: 150,94

A 363, 150733
RMS 368, 368367
Int(H) 1361.815250

Savings by running 2 of 2500 Ton Chiller
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72 Days a year where the average”
temperature stays below 50F. N

Savings of 72Days*24HRs/Day*13() v
KW/HR = 224640 KWHR

[
e
]




= Only use energy that is needed — minimize waste
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Savings by lowering the Compressed Air
pressure from 104 to 85 psi on weekends




Small vs. Large Air Compressor

Infa Timeskamp HyrCC Drnd
Cursor 1 11/26/2009 09:00:00.000000 &AM 496,15
Cursor 2 11/26/2009 09:45:00,000000 PM - 634,11

Delka ©  45900.000000 137.96

Min 490,54

Mazx 1157.45
dpeak £96,61

Avg 6235.954667
RMS 643,651858
Int{H) 7955,504500



Presenter
Presentation Notes
This shows the difference between running a 2500 CFM air compressor VS a 5000 CFM air compressor


= Only use energy that is needed — minimize waste
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Between Between
Shifts Shifts
N Night to Day Day to Night

]

o | Timestamp KW SWD A
1 04/20/200& 05:00:00,000000 PM 912256
2 04/28[2008 01:45:00.000000 PM 2761264
Delta C  679500.000000 15490,08
Min 808732
F4082,22
7599490
20845, 7220
22449,6510 ¥
| >

START & STOP AUTOMATION

Equipment start and stop times were trended to achieve maximum efficiency



Presenter
Presentation Notes
Decherd, Tenn. powertrain assembly plant produces all the engines for all of the Nissan and Infiniti vehicles built in the U.S. 

Production began in May 1997

Five engines built in Decherd – capacity to build 950,000 – producing about 85,000 engines a month!

3.5 liter VQ V6 – Ward’s 10-Best for an unprecedented 13 years in a row

Crankshaft forging began last year

Construction is in progress on another expansion - $34.7 million, 51,000-square-foot cylinder block casting operation, which will launch next year

Over 1 million square feet under the roof

1,200 employees 

$683 million investment (includes $34.7 million for cylinder block casting)


= Only use energy that is needed — minimize waste

Energy Savings by opening restriction on
SCWP phase 2

|— kW tot mean |

Infa ] Timeskarnp ] kM bk mean

Cursor 1 01/16/2003 02:30:00,000000 PM 259,42
Cursor 2 01/16/2003 03:30:00,000000 PP 249.07
Delta C 3600.000000 -10.35

il Savings of year

299,46

:122::;10?50 100 MWHR

£54.203532
£54.210730

The restriction was opened and the
KW went down 10.35 KW. Four
Restriction opened.




Air Compressor #5

before weekend control upgrade

Calculations: Log View Plotter,

Info Timestamp

Cursor 1 010162010 06:00:00,000000 PM 633,60
Cursor 2 010172010 06:00:00,000000 PM 631.79
Delta ©  S6400.000000

Min

Max

dpeak

Avg

RMS




Air Compressor #5

after weekend control upgrade

i : 3
Info | Timestamp | ki SO —l—
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Air Compressor Control Upgrade

Savings

Before weekend 651 KW average after 621 KW

30 KW for 52 weekend and 48 hrs + Shutdown
30*4*24*7= 95040 KWHR over $3,000/ year.

During the week will have two compressors on so 60 KW
for 24*5*48= 345600 KWHR over $14,000/ year

Demand reduction of 60 KW = over $4,000 /year
Total Savings for upgrade over $21,000.
Cost of Project $7,500 Simple payback 4.28 months

Bonus of not needing to start an other Compressor at
10900 CFM saving of 600 KW.

Double Bonus Grant paid 70 percent of project.



Fascia Chiller Replacement




Fascia Chiller Replacement

£2b File Edit Options View Window Help
u L |+l
el [l d
@lnl}:}l | kil & [B| @IS Info | Timestamp | ki swD

Plat Display l Cursor 1 017192010 02:45;00,000000 PM 383,38
Cursor 2 02/03/2010 01:30:00,000000 PM - 246,12
Delta T 1291500.000000 -137.26
4004 Min 16.42

Max 398.55
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Avg 159.016743
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Before and After Heat Exchanger installed



Fascia Chiller Replacement

No compressor cycling after
Installation of Heat exchanger
Compressor on chiller cycling Cost to replace ~$28,000.
Service Contract to maintain $4000/| ||
Saving is over $32,000
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Fascia Chiller Replacement

Average Daily
KW HR Before

33036

Average D aily
KW HR After

28681

e |\\/ h 40FASCIA
e==Average KW HR/Day Before
Average KW HR/Day After

D aily

Savings

KW HR
4355

Yearly KWHR Saved
based on Production

HRS of 5760

1045200

33036 KWHR/day

(estimate)

Demand
Savings
189

(estimate)

$$$$ for
Energy

$50,000.00

(estimate)

M aintenace
$$$ Saved

$32,000.00

28681 KWHR/day
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Trim Shop Hi-Bay Lighting Upgrade

Before and During

7] calculations: Log View Plotter

Info Timestamp KM SWD

Cursor 1 12§15§2009 09:00:00.000000 AM  2505.74

Cursor 2 03/30/2010 09:00:00,000000 AM 2700,15

Delta C 9068400,000000 194.41
501,31
3066, 70
2565.39
1541.115005
1935.781873
4537768, 705034




Trim Shop Hi-Bay Lighting Upgrade

Before and During

’MM\ " I Trim Shop 40-BD-E1
Y-~




Grant Energy Savings Verification

Mississippi Development Authority-Energy Division 5
Monthly Reporting Worksheet - Page 2 ‘
1%

Recipient Name Nissan North America Grant Agreement # AR800-GT10-1209-U16
Program ENERGY EFFICIENT PROJECT

Reporting Period From: 2/1/2010 To: 2/28/2010
Total Grant Amount S Amount Incurred this Month S -
Amount Expended this Month S -

Energy Metrics
Please report on the following energy metrics for the previous month. Conpleteall fields that apply.

Energy Savings

Reduction in natural gas consumption (mmcf)
Reductionin electricity consumption (MWh)
Reductionin electricity demand (MW)

Reduction in fuel oil consumption (gallons)
Reduction in propane consumption (gallons)

Reduction in gasoline and diesel fuel consumption (gallons)
Energy cost savings (dollars)




Measurement and Verification Value

e Verify that your project works
e Test new ldeas

e Greater Trust of Management
e Justify Future Projects

e Grant Verification
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