* Vanderbilt University located 1 mile from
downtown Nashville, TN. Founded with a
$1,000,000 gift from Commodore
Cornelius Vanderbilt in 1873

* Vanderbilt is a private research
university and medical center with just
over 12,000 under graduate and graduate

il students, a faculty and staff of 24,176.

Vanderbilt is the second largest private

employer in the state of Tennessee.

*  We serve 14.5 M SQFT in 153 buildings ~ © S/SERE e L it A e N\ SRR
Vanderbilt Medical Center & Campus, : 1Y 24 S ' RS 2T e
with some combination of central plant

utilities including electricity, steam, and

chilled water.
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Vanderbilt Utilities: Facilities Network
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airflow 1023 cfm
setpoint 1000 cfm
damper 35 %open
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V Vanderbilt Utilities: Data Warehouse & FD&D Platform

Challenges:
« 7M+ SQFT of facilities to optimize
« Manpower & Analytical Expertise

Objectives with FD&D:

» Performance Commissioning

« Consolidate and manage operational data
« Generate Actionable Intelligence

@ Alen-Bradioy  RockweN Software

Rockwell
Automation

WebCTRP

> METASYS

Contracted with a vendor partner to implement FD&D in a
single building test application, to include the system setup
and a 30-day summary report.

Implementing FD&D in (2) additional facilities approximately
every (3) months.

Added a prorated service agreement for quarterly analysis,
formal reports and analytical support from our vendor partner

Vanderbilt
Data Warehouse,
4 FD&D Platform
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Niagara

BuildingLogiX™ Data Xchange




Vanderbilt Utilities: FD&D Implementation

V1_3204 Reheat Effectiveness
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Vanderbilt FD&D ;. Peabody Commons

BuildingLogiX Building Portal: The Commons Center DateRange: [&] 1/2/2019 ~ to [&] 2/1/2019

-

! Leafiel | © OpenStrestMap contributors

Buildings (<]
p— The Commons Center Assigned Components Schedule Location
o 230 Appleton Place AHU Stacked Return Sunday 5:00 - 22:59
Building Name N Nashville, TN 37212 Economizer 8 Monday 5:00 - 22:59 ol
Filter by: Boiler 1 Tuesday 5:00 - 22:59 Zil
' 114,054 square ft Damper 12 Wednesday 5:00 - 22:59 T The Commons Center
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WE{EM BuildingLogiX™ Reports Applications ~ BDX ~

BDX Report Selector Scorecard View
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EnergyLogiX

Vanderbilt; Peabody Commons

€ Demand Chart

Units: kW Timeframe: 8/12/18 - 12/31/18 Secondary Timeframe: 8/13/17

Unit 1 Unit/ft?
Time Secondary The
M The Commons Center: Elec Meter: Main: Primary W The Commons Center: Elec Meter: Main: Secondary Time Commons
Dec 02 12:00Dec 03 00:00Dec 03 12:00Dec 04 00:00Dec 04 12:00Dec 05 00:00Dec 05 12:00Dec 06 00:00Dec 06 12:00Dec 07 00:00Dec 07 12:00Dec 08 00:00Dec 08 12:00Dec 09 00:00Dec 09 12:00Dec 10 00:00 8/12/1812:00.. 8/13/1712:00.. 4050
\ n ‘ l |
Hourly Snapshot @ show all 8/12/181:00.. 8/13/171:00.. 40.02
Q0
. 8/12/182:00.. 8/13/172:00.. 39.52
Electric Demand (kW)
85 8/12/183:00.. 8/13/173:00.. 4047
8/12/184:.00.. 8/13/174:00.. 39.76
80
8/12/185:00.. 8/13/17500.. 40.06
75 8/12/186:00... 8/13/176:00.. 41.11
8/12/18 7:00 ... 39.10
70
T 65
c
L]
g
[a) 60
i i
55 4 4
50
STATISTICS BREAKDOWN
45
Max Demand Avg Demand
8" 100 50
35
30

Dec 01 12:00Dec 02 00:00Dec 02 12:00Dec 03 00:00Dec 03 12:00Dec 04 00:00Dec 04 12:00Dec 05 00:00Dec 05 12:00Dec 06 00:00Dec 06 12:00Dec 07 00:00Dec 07 12:00Dec 08 00:00Dec 08 12:00Dec 09 00:00

Time




EnergylLogiX

€ Consumption Chart

Vanderbilt; Peabody Commons

| Units: kilowatt hour Timeframe: 10/1/18 - 2/1/19 Secondary Timeframe: 10/2/17

Unit B Unit/ft?

Time Secondary The
M The Commons Center: Elec Meter: Main: Primary M The Commons Center: Elec Meter: Main: Secondary Time Commons
. 4Sl():)ct: 02 Oct 05 Nov 20 Nov 27 Dec 04 Dec 11 Dec 18 Dec 25 Jan 01 - 10/1/1812:00..  10/2/1712:00.. 1,251
10/2/1812:00.. 10/3/1712:00.. 1,249
1,400
1,400 : 10/3/1812:00.. 10/4/1712:00.. 1,264
V,’\ 10/4/1812:00.. 10/5/17 12:00_. 1,268
1,350 { [\ A 1,350
N A I(‘ \ L 10/5/1812:00.. 10/6/1712:00. 1,230
| \ \ | \
[ \ po\ \ \ | [ " o [
1,300 || S { ™ ,' \ el / [ [ \\ ™\ M\ ~ 1,300 10/6/1812:00.. 10/7/1712:00.. 1,154
| | R | \ | | >\ | \ , \ | [ "‘. [ NCA / ,“ ’
“ ' Al A \ { ] O ' t 4 A / y \ |\ 10/7/1812:00.. 10/8/1712:00.. 1,183
[ | 1 \/ '.I \ 1,250
L0 | | | | | 10/8/1812:00.. 10/9/1712:00.. 1,262
| | ‘ f oW, \ ] [ ] | | | | \ / ) \ f \ W |
|/ \ | \/ \/ Vi | | | | ( |/ ", | \ ,' \ / W, 500 10/9/1812:00.. 10/10/1712:0.. 1,275
1,200 v » [ ) L \ )/ .’ ] \ f \ } '
'I | | / l [ \ | \| 10/10/1812:0..  10/11/1712:0.. 1,257
N v [ | / v'!
o 1150 '“» ‘,' ' , | [ 1,150 10/11/1812:0.. 10/12/17120.. 1,225
° A | | l ‘ \‘ /_,;
- l“ | o
g u ' | { / 1,100
5 1100 - ‘ | | |
3 . |
c | |
S \ | ' e d 1,050
1,050 | ‘ | | : ' o
| [ [
'y | l : s
™\ /
1,000 | ' /’ \\.. | | = “,' 1,000
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) S [ \/ \\ /
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. . f
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200 900
as0 850
‘ 0 1 1 1 1 800
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EnergyLogiX

€ Consumption Chart

Vanderbilt; Peabody Commons

Units: kilobtu Timeframe: 10/1/18 - 12/31/18 Secondary Timeframe: 10/2/17

Unit 1 Unit/ft?
Time Secondary The
M The Commons Center: vTotal Bldg kBTU: Primary M The Commons Center: vTotal Bldg kBTU: Secondary Time Commons
o Oogct 02 Oct 09 Oct 16 Oct 23 Oct 30 Nov 06 Nov 13 Nov 20 Nov 27 Dec 04 Dec 11 Dec 18 Dec 25 Jan 01 ) 10/1/1812:00.. 10/2/1712:00_ 62243
/ 10/2/1812:00.. 10/3/1712:00.. 54,192
- - v‘"‘
26% Reduction in Total Energy
|
.'r'. | 10/4/1812:00.. 10/5/1712:00_. 64,800
f\ 80,000
80,000 [ ‘ 10/5/1812:00. 10/6/1712:00. 64,199
i1
i |
| [ 10/6/1812:00_.  10/7/1712:00.. 61,190
75,000 J | | 75,000
f | A K 10/7/1812:00.. 10/8/1712:00.. 62,722
| | | n
| | | \l mn 1
/ / Vi i . / .
70,000 / w{‘ \ ;,I ‘ [\ \ ‘4 70,000 10/8/1812:00.. 10/9/1712:00.. 63,530
\_ /\ I | ) /A ; V V 10/9/1812:00.. 10/10/1712:0_ 59,454
/ | [ 1 | \ / |
/ \ il o A\ | \ ‘) | |
65,000 . 3 SN / Vo | f G5050 10/10/1812:0.. 10/11/1712:0_. 58837
| f | | \ / \ /
| | | | \ P \ / \ |
= 2 L S ‘( i \ \ [ 10/11/1812:0..  10/12/17120.. 45312
,g 60,000 I~ “ ‘," \ A { \ Y/ “\ N lll N //' 60,000
= / A L / - /\ | \ \ / \ e /
3 ) o / - / LS 7/ I\ |‘ \ / \ \ / \: 7
5 / N, \ /N \ e \ / \.
73 ‘( . \ / \ | Ao\ /| ‘.v / \ “u
S 55,000 | \ /1 / \ \ |/ 55,000
o \ \ £ \ lnl £
W l‘. / \ | =
v \ \/
50,000 ' v 50,000 < »
45,000
45,000 STATISTICS BREAKDOWN
40,000 40,000 Primary Secondary
35,000 35,000
- - . . 30,000
30,000 '
Daily Combined Electric, Chilled Water & Steam (kBTU)
100.00%, 100.00%
3
25,000 =
Oct 01 Oct 08 Oct 15 Oct 22 Oct 29 Nov 05 Nov 12 Nov 19 Nov 26 Dec 03 Dec 10 Dec 17 Dec 24




EnergyLogiX

€ Consumption Chart

Alumni Hall Electric Energy

’ Units: kilowatt hour Timeframe: 9/2/18 - 1/15/19 Secondary Timeframe: 9/3/17 Unit 1 Unit/ft?
Time Secondary Alumni He
M Alumni Hall: Elec Meter: Main: Primary B/ ni Hall: Elec Me 1 Seconda Time Flec Meter
Sep 03 Sep 05 Sep 07 Sep 05 Sep 11 Sep 13 Sep 15 Sep 17 Sep 18 Sep 21 Sep 23 Sep 25 Sep 27 Sep 25 Oct 01 Oct 03 Oct 05 9/2/18 12:00 9/3/17 12:00 50.07 -
| Q@ showsl 9/2/181:00AM  9/3/171:00 AM  50.40
120 9/2/182:00 AM  9/3/172:00 AM 4693
30
9/2/183:00 AM  9/3/173:00AM 51.09
110
75 | 9/2/184:00 AM  9/3/174:00AM  51.04
9/2/18 5:00 AM  9/3/17 500 AM  47.84
- 100
9/2/186:00 AM  9/3/176:00 AM  49.80
85 h a0 9/2/187:00 AM  9/3/177:00AM 47.36
9/2/188:00 AM  9/3/178:00 AM  49.10
80
80 9/2/189:00 AM  9/3/179:00AM  51.51
= 55 9/2/1810:00 .  9/3/1710:00.. 56.57
2 70
s 9/2/1811:00 .  9/3/1711:00.. 5526
g so
2 9/2/1812:00 .  9/3/1712:00.. 40.61
c - e | — | — — e — — — . 60
o
G 45 A 9/2/181:00PM  9/3/171:00PM  77.89
10 50 < »
35 \‘ 40
STATISTICS BREAKDOWN
4
30 | S, A | [ | N, | S S S —— S I L VN (i p— Dp—"————— || J—— |, [y PR | T | S
30 Primary Secondary
25
36% Shift in night setback minimum 20
s % kWh El ic E Reducti
6.25 % ectric Energy Reduction
v _
15 - | t
100.00%| 100.00%
10 (i
Sep 02 Sep 04 Sep 06 Sep 08 Sep 10 Sep 12 Sep 14 Sep 16 Sep 18 Sep 20 Sep 22 Sep 24 Sep 26 Sep 28 Sep 30 Oct 02 Oct 04
Time
\ "“l |"|" |"“| dhaabandds [y




€ Consumption Chart

EnergyLogiX

Units: kilobtu Timeframe: 10/15/18 - 1/30/19 Secondary Timeframe: 10/16/17

Alumni Hall ChW Energy

Unit I Unit/ft2

Consumption

W Alumni Hall: Chilled Water kBTU: Primary M Alumni Hall: Chilled Water kBTU: Secondary

Daily Chilled Water kbtu

46% Reduction from 2017

What’s Next for Vanderbilt .....

« Continue adding FD&D to existing VU facilities
* Integrate FD&D to new facilities |
* Working with our vendor partner to develop FD&D
applications for chiller plants

Oct 15 Oct 22 Oct 29 Nov 05 Nov 12 Nov 19 Nov 26 Dec 03 Dec 10 Dec 17 Dec 24 Dec 31 Jan 07

Time

——— . .. ... 0000 .

Jan 14

Jan 21

Jan 29

7,000
6,500
6,000
5,500

5,000

4,000

3,500
3,000
2,500
2,000
1,500
1,000

500

Jan 28

Time Secondary Alumni He
Time Chilled Wese
10/15/18 12:0 10/16/1712:0.. 3,982
10/16/18 12:0 10/17/17 12:0.. 1,968
10/17/18 12:0 10/18/1712:0.. 2207
10/18/1812:0.. 10/19/1712:0.. 2269
10/19/18 12:0 10/20/17 12:0.. 2,870

10/20/18 12:0

10/21/18 12:0..

10/22/18 12:0..

10/23/18 12:0

10/21/17 12:0.. 2,482
10/22/17 12:0.. 1,880
10/23/17 120.. 2210

10/24/17 12:0 2,666

STATISTICS

Primary

100.00%)

BREAKDOWN

Secondary

100.00%




Vanderbilt FD&D : Plant Watch, Chiller Plant Efficiency

n BuildingLogiX Portal: ESB Chilled Water Plant DacRonce U > IEEE

BDX Navigation @ JChillar 1‘{Chilhr 2‘{Compm‘{m\ Historic Date Range I /1! I @ to I /1! I @ —

Navigation Mode: [Chiller Plants jvJ
] Chiller 1 Efficiency o Chiller 1 Power Chiller 1 Performance Comparison

Name Filter: Iﬁmiol Match Name Filter

“0 100%

'l
scores filter.. sorting... etc. r - -

B80%

Blair Chilled Water Plant 60%

41.8kW =ty

Branscomb Chilled Water plant 40%

i)

Efficiency (kW/ton)

Conditions

Percent Full Load (%)
Efficiency (kW/ton)

Chancellors o 20%
o4

Configure

ESB Chilled Water Plant I - 0%

102 e w0 £0 W @ X Chiller Power Auxiliary Power

Eskind Chilled Water Plant Chiller Percent Load (%)

ree Electiont asee Claned Woter Tower 1 Efficiency Comparison Tower 1 Water Consumption Saving Coal

. Secondary Timeline
Godchaux Chilled Water Plant ST g g0 S s S 8 S g g - ’*
i
. o ey
Hill Center Chilled Water Plant w

10 MWh saved = 7.4 Metric Tons
8] of C02
or

Kissam Chilled Water Plant

—iTay

Lewis Chilled Water Plant

— Oy

LRLP)

Tower Efficiency %
Tower Water gpm/ton

Mayborne Chilled Water Plant

McGugin Chilled Water Plant = - ﬂ
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Vanderbilt FD&D : Plant Watch, Chiller Plant Efficiency

A7\ BuildingLogiX Portal: ESB Chilled Water Plant

BDX Navigation

©

Navigation Mode: [Chiller Plants

M

Name Filter: Iﬁxrtid Match Name Filter

[Chiller 1Y Chiler 2YCompare Y piant\

backorce WU WEEE
Historic Date Range @ to ﬁ

Plant Name Filter I

1

scores filter.. sorting... etc.

Blair Chilled Water Plant
Branscomb Chilled Water plant
Chancellors

ESB Chilled Water Plant
Eskind Chilled Water Plant
Free Electron Laser Chilled Water
Godchaux Chilled Water Plant
Hill Center Chilled Water Plant
Kissam Chilled Water Plant
Lewis Chilled Water Plant
Mayborne Chilled Water Plant
McGugin Chilled Water Plant
McTyeire

Memorial Gym Chilled Water Plant

O ' Blair Chilled Water Plant
O . Branscomb Chilled Water Plant

Chancellors

v . ESB Chiller Plant

O . Free Electron Laser Chilled Water |
O [_:] Godehaux Chilled

0 D Hill Center Chilled

0 . Kissam Chilled W

O . Lewis Chilled Wat

O - Mayborne Chilled
McGugin Chilled Water Pl
0O McTyeire

Memorial Gym Ch

;1 . MRB-3 Chilled Water Plar
O [l Peavody Chited v

O D Powerhouse Chille

O D Sarratt Chilled We

O] . Schulman Chilled
Stevenson Chilled

Student Recreatic

Wyatt Chilled Water Plant

Efficiency (kW/ton)

Actual Load (tons)

0£0
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040

Plant Comparison
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EnergyLogiX

€ Usage vs. Wet Bulb Temperature Chart

Timeframe: 9/1/18 - 1/31/19 Secondary Timeframe: 9/2/17

W The Commons Center: Chilled Water kBTU: Primary [ The Commons Center: Chilled Water kBTU: Secondary
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Date Range:

BuildingLogiX Building Portal: Student Recreation Center

] 122019 - v

Buildings
Sort by:

Building Name

Filter by

w

Student Recreation Center

2700 Childrens Way
Nashville, TN 37212

132,471 square ft

Utility Rates

Electric: 0.08 (8/kWh)
Fuel: 5.60 ($/MMBTU)

B

Stevenson Science Cen...

Tarpley Building

Tolman Hall

e

University Club

i
VUH Parking

RRLERE= |

The Commons Center

Tunnel Access Building

Student Life

Sutherland House

Vanderbilt Clinic

_ b

Assigned Components

AHU Internal Face Bypass
AHU Simple Cool Heat

AHU Stacked Return Economizer
AHU Two Deck Double Duct
Boiler

Cooling Tower

Cooling Tower Cell

Cooling Tower Fan

Damper

Electric Meter

Exhaust Fan

Fan Coil

Resource Meter

VAV

Water Pump

Water-Cooled Chiller
Weather

@

Schedule

0:00 - 23:59
Monday 0:00 - 23:59
Tuesday 0:00 - 23:59
Wednesday 0:00-23:59
Thursday 0:00 -23:59
Friday 0:00 - 23:59
Saturday 0:00 - 23:59

Sunday

WONPNNWLWOY W=

N
N

Location

.‘+!

I

Student Recreation Center

> | ,‘ | ' and
[ [ Wellness
- | Center

v

v

|




BuildingLogiX Building Portal: The Commons Center Date Range:

) 122000 v w0 [ 2712000 <

Buildings (<]
Seith Off Schedule Runtime Runtime Cost Electric Consumption Fuel Consumption Energy Savings by Resource m
ort by
. . . Building Infi
Building Name v 1042 8 34 23 2:677 25 uilding Info |
Hours MWh MMBTU Electric
lter by: Chilled Water Steam Condensate
Filter by: Potential cost savings: Electric Cost: Fuel Cost:
. $2188.90 Winscied. 9672473 $2,738.24 $15,656.43
N . B off sched. $2,188.90 =
Building Categ o2 [ i 2 >
[All - Baseline —
) 0 10
oCOores . .
Actual Savings: 75% 84% 18%
‘ Target Savings: 10% 5% 10%
) The savings represents approximately $17,830.77 in reduced
Student Life energy costs.
2
Sittmriond toves Electric Demand Usage vs. Target Performance
77 Weekday Weekend
‘ Min  30.48 kW 33.66 kW 31 out of 31 days
1/17/19.2:55 AM 1/6/19 12:25 AM A Longest winning streak: 31 days
on1/2/19
Tarpley Building Max 75.42 kW 66.54 kW
1/8/1912:40 PM 1/27/19 2:45 PM l 0 out of 31 days
m Avg 47.28 kW 45.02 kw ’ Longest losing streak: 0 days
2
Tolman Hall Tunnel Access Building
L
University Club VUH
i i
VUH Parking Vanderbilt Clinic

L -
-




