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Presentation Contents

« About UC Davis: a Utility and Customer Model

« Multiple Challenges, Multiple Solutions, Multiple Results,
One Pl System

 Campus Water
 Campus Energy
« Campus Buildings
* Future Steps
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ONE WO ?}C DI

UC Davis (Main Campus)

« 35k Students, 23k Faculty
& Staff
1,000+ Buildings, 180
over 10,000 SF

11.3M SF total; 5,300
acres Land

Founded 1905, Average
Building Age: 41 years
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Using the Pl System for Analyzing,
Reporting and Visualizing Water Data

COMPANY and GOAL

Optimize water operations and transparency
with better automation and improved reporting.

v g e 2 \ e \
RESULTS

No comprehensive view of Able to bring all water use data More knowledge and
water systems and data Icnc;[algltr?gr?taer%l "derr‘z V‘c’)?t transparency, better
was stored separately in a } and visualize aﬁlfro’m c?ne } reporting, automation of
variety of ways place processes
* Some information was in SCADA * Brought data from SCADA into PI » 351 Mgal of water saved in the last
and some was collected on paper System 12 months
by manual meter reads * Pl Manual Logger was used to » 25% reduction of drinking water
bring in the manually read data and irrigation water between June
« PI DataLink brought everything 2015 and Feb 2016
together in one spreadsheet * http://water.ucdavis.edu/#!/
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UC Davis Water Systems

West Campus ~ Main Campus
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Historical Context

* Put all SCADA data into Pl System

«  Budget cuts, staffing constraints *  Getting all manual data into
« Loss of detailed reporting Pl System _
- Little was being done with the * Wil have one system from which to
data pull all campus water data
i |
i } [ ]
. | I | 1
1905 1980 1990 2000 2010 2016+
| Y J | T )
« All meters manually read « Began using SCADA for
* Thorough understanding some water systems
of water use * More detailed tracking
« Carefully tracked in began, but in multiple
paper systems spreadsheets
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Understanding UC Davis Water Process Flow

Supply
Sources Systems Uses
Solano Project i
Surface Water ] E2 MGl Te':alsl!l?ng
& Research
323 Mgal
Shallow
Aquifer Wells
15 Mgal

Intermediate
Aquifer Wells

Deep
Aquifer Wells
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Ac.Surge &
Watershed

Landscape
Irrigation

Central
Plants

Buildings

Fire Hydrants

Leaks

Legend
[ Domestic Water [Mgal]
[ Utility Water [Mgal]
Fisheries Water [Mgal]
[ Ag Water [Mgal]
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SCADA to Pl System

=+~ (3 Water Dashboard
B- @ Ag
[+ (3@ Groundwater Pumping
- () Solano Project Surface Water
- (3 Domestic
(¥ Central Plant
- () Metered Facilities
- (3 Wells
=k~ 3 Fisheries
- [ Academic Surge Well

m

- (1 CABA E1 Well

(¥ CABA E2 Well

9 CABA G6 Well =} £ Domestic Water Wells
--- () Putah Creek Surface Water | 1 £ Domestic Well 2

k- £ Utility .

- (3 Landscape Irrigation | i (3 Domestic Well 3
- (3 Metered Arboretum Filling | {3 Domestic Well 4A
L R e {3 Domestic Well 5

-------- {7 Domestic Well 6A
-------- {7 Domestic Well 7A
= (3 Utility Water Wells

........ 9 Utility Well 2

........ (9 Utility Well 3

........ (9 Utility Well 4

........ (9 Utility Well 5

........ (9 Utility Well 6A
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4R I‘Q|Q| Name A| Value
| £ Discharge Pressure 4.0062499046325684
0@ &% Elevation of Top of Well Casin... |I/O Timeout
| «7 Energy Total Since Reset 166605.125
©om <7 Flow Rate 353.15625
| <7 Flow Total Since Reset 213.74000549316406
o3 &% Generator Running 0
| (/“ Power 24
Jui] —. Tag Prefix DWtr_Wo24##
| &7 Well Level -191.39375305175781
0@ &% Well Level Depth to Sensing Po... | I/O Timeout
| &7 Well Level Referenced to Sea L... |-93.393753051757812
s @ &7 Wire to Water Efficiency 55.660720825195312

© Copyright 2016 OSlsoft, LLC



Used Pl Manual Logger to bring manual reads into automated
system

B2 Pt Manual Logger
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Pl Asset Analytics

7/t m 8 8 Name | value @]
B | ¥ Cumulative Use 358730
B =1 Meter Serial Number 0
4 | g Monthly Usage 0
Example Element: Water Dashboard\Ag\Groundwater Pumping\17 B & | & Readto Read Usage 0
‘Trend — [m] %
Name Expression
Start Time: [11/1/2015 12:00:00 AM =+ | End Time: [3/11/2016 11:09:22 AW g [=][=]=
UsageNow TagVal('Cumulative Use', BOM('*")) ® Water Dashboard|Ag|Groundwater Pumping] 17|Cumulative Use
356730
UsageBOM TagVal('Cumulative Use', BOM(BOM('*')-1)) =
MonthlyUsage |UsageNow-UsageBOM 358700

Name Expression

Variablel DeltaValue('Cumulative Use')

358300
11/1/2015 12:00:00 AM 131.5 days 3/11/2016 11:09:22 AM

Add Attributes... Add PI Paints... Traces... Close
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Pl DataLink Reporting

NOV Fisheries Academic Surge Well 2.46100 2.46100 Mgal 12/3/2012 Drought Response Monthly Tracking Sheet
DEC Fisheries Academic Surge Well 62.04600 62.04600 Mgal 1/2/2013
JAN Fisheries Academic Surge Well 2.38600 2.38600 Mgal 2/1/2013 Date Domestic Water Fisharies Fiald Research
FEB Fisheries Academic Surge Well 2.20600 2.20600 Mgal 3/1/2013 Landscape
MAR | Fisheries Academic Surge Well 2.40200 2.40200 Mgal | 4/1/2013 R — o
APR Fisheries Academic Surge Well 2.27500 2.27500 Mgal 5/1/2013 Unmetered|  Arboretum Creek Ground!
MAY | Fisheries Academic Surge Well 232400 | 232400 | Mgal 6/3/2013 Cantral| Metared| Unmeterad| Arboratum|  Waterway| Acadamic| CABA G| Surface| cABAEL| CABAEZ Solano Project|  watar,
> > Month _|Year Flanis| Faclities Use|  Towl|  Fiing Filing| _ Total| Surge wel|  wiel| Water]  wen|  well] Total| Surface Water| Pumping Total yand Total
JUN Fisheries Academic Surge Well 1.84300 1.84300 Mgal 7/1/2013 1/1/2003[_IAN 7013] _387] 1629 2771|4787 550 5.9 3as| oas| am3| 31se a0 - 036 036 9542
s | feheres el e e el e B s o T A ) 3 T T T TS ool e[ ror|ane | itras
- . 3/1/2013 It 1591 X I 161 7 40| o i T L
AUG | Fisheries Acadamic Surgs Wall ERCCO| 224000 | Mgsl | 9/3/2013 a/1/2013] AR 2013 sor| 04| sos0| snss| aase 2376 oas| was| - | 1ess 32| s | wa|  sese| sross
SEP Fisheries Academic Surge Well 1.98100 1.98100 Mgal 10/1/2013 5/1/2013| _MAY 2013|1136 | 2370 3337 68.34 4343 aa.43 218 | 1011 - 19.38 3167 10228 | 34.55 136.83 | 281.26
ocT Fisheries A&idimi:Surg& Well 2.26300 2.26300 Mga\ 11/4/2013 6/1/2013[ JUN 2013] 1438 19.79 3532 69.49 4876 48.76 108 1147 - 1811 3157 147.24 4825 193.49 343.30
fsher " 7/1/2003[ 0L 2013] 1520] 2102| 3a15| 7ad0]  sasy 58.87 204| 1069 - | 1794 30.67 10498 3557 | 140,55 s0ads
NOV | Fisheries Academic Surge Well 2.32100 2.32100 Mgal | 12/2/2013 8/1/2013]_AUG 203 1303] 1821 72|  esa7| 533 53.43 210|983 - | 1786 20.79 6307|2806 5114 242.83
DEC Fisheries Academic Surge Well 2.38000 2.38000 Mgal 1/2/2014 9/1/2013| ls)(cl; 2013] 916| 2001 3453 63.70 4499 44.99 212| 1075 = 17.71 30.58 31| 21 52.34 | 19161
" y . 10/1/2013 2013 6.51 2337 3810 67.98 26.05 26.05 2.06 932 1.00 1863 3101 an 7.98 1168 13673
AN Fisheries Mademr:iur!eWell 2.37%00 2.37300 Mga‘ 2/3/2014 11/1/2013] NOV. 2013 339 17.35 2851 48.25 1168 11,88 244 1044 307 1803 33.97 - 863 8.63  103.53
FEB Fisheries Academic Surge Well 2.09100 2.09100 Mgal 3/3/2014 12/1/2013_DEC 2013 _a04| 1745|2881 as0a ] 588 239] o74] as9| 1803 35,15 B YT 10.12 | 10019
MAR | Fisheries Acadenmic Surge Well 2.21500 2.21500 Mgal 4/1/2014 | 1172004 aan 2014] 383 1674|  3219]  s276 666 6.66 231 1007| 483 1747 34.67 326 | 1194 15.20] 109.29
L 5 /2014 B 2014] 30| 1541  2ma1] 4231 447 447 200 1031] 029] 17485 30.55 1668 817 284 10717
APR | Fisheries Academic Surge Well 2.28400 2.28400 Mgal | 5/1/2014 3/1/2014]_ MAR 2010 500 638  azss|  sezr 593 ) 236 | 1115] os2| 1930 3343 528 47|  10.05| 10369
MAY | Fisheries Academic Surge Well 2.22500 2.22500 Mgal 6/2/2014 a/1/2014 APR 201 : E 1. 12. 21 . Y 2 94 30.63 0. :
JUN | Fisheries Academic Surge Well 182100 182100 Meal | 6/30/2014 B - - - = = - : = o
JuL Fisheries Academic Surge Well 2.04000 2.04000 Mgal 8/1/2014 B /12014 UL 201 ¥ . L 7 44 ¥ .76 L X - C 25.65 161.
AUG | Fisheries Academic Surge Well 212500 212500 Mgal | 9/2/2014 v e 2 - 2 - = - == =
SEP | Fisheries Academic Surge Well 2.00900 2.00900 Mgal | 10/1/2014 Conve rted 10/112014] OCT S0t 7 : al e 1o 3 - 6] 1] 131 620
ocr Fisheries Academic Surge Well 1.86100 1.86100 Mgal 11/3/2014 11/1/2004  NOV 2014 211 1388 3287 48.85 498 a.98 247 1104 307] iam 29.59 -
NOV | Fisheries Academic Surge Well 205700 | 205700 | Mgal | 12/1/2014 C a.l en d al’i ze d e T I B B A e e e BT T
DEC Fisheries Academic Surge Well 2.39000 2.39000 Mgal 1/2/2015 2/1/2015_FeB 2015 _313| 1487|2258 anas 369 3.69 214 1037] o029 1289 25.68 RN Y] 244 7409
1AN Fisheries ‘Academic Surge Well 2.34300 2.34300 Mgal 2/2/2015 3/1/2015[_MAR 2015] 492 1572| 2915| 4879] 1365 1365 233 1535] 062] 1410 3239 1380] 1348 27.28] 123.11
o 5 4/1/2015[_aem 2005 779 1925|  2503| s298 185 1852 154 78] - | 1347 27.50 w73 Bn 72.95| 17194
FEB Fisheries Academic Surge Well 2.13700 2.13700 Mgal 3/2/2015 5/1/2015 MAY 2015] 32| 1933] 2911] saze| 2612 512 198 wes| - | nom 25.68 11650] 2802| weas2]| 25108
MAR | Fisheries Academic Surge Well 2.25200 2.25200 Mgal | 4/1/2015 6/1/2015( IUN 2055] 785 2506  2ra6]  eeor| a0 .30 oa | 1a. - | 1040 = 10865 | 24. 133.90 | 245.76
. o 7/1/2015) UL 2015 417 22.66 29.8) 56.65 30.50 3050 .08 13 - 7.28 22. 89.49 38.] 126.20 236.32
APR Fisheries Academic Surge Well AL 1.54400 Ms!‘ 5"1"2015 8/1/2015 AUG 2015 514 1456 35.40 55.10 3135 3135 1 - 047 17.59 5121 380 89.26 | 208.95
MAY Fisheries Academic Surge Well 1.98200 1.58200 Mgal 6/1/2015 9/1/2015[ _SEP 2015] 613 17.27 28.89 52.29 28.25 28.25 T 12, - - 18.55 2509 [ 11 36, 143.67
JUN Fisheries Academic Surge Well 2.03700 2.03700 Mgal 7/1/2015 10/1/2015_ocT 2015 551] 1566] 3203 s320] 1805 18.05 30|« 100] - | 1738] 3a. E 634 111.07
> > 11/1/2015|_ WOV 2005] 268 1a75|  23a8| ans 450 4.90 226 1356] 307 oo3| 1571] saes - 155 155 8200
oL Fisheries Academic Surge Well 2.21400 2.21400 Mgal 8/3/2015 12/1/2015|_DEC 2015 343 1393 2089 3828 3.98 398 239 1511] 499 - | 1822] aom - 001 0.01] s2.95
AUG Fisheries Academic Surge Well 2,00500 2.00500 Mgal 9/1/2015 1/1/2018] _IAN 3016, - 4304  a3.04 339 - 3.29 241| 1061| 483| 00s| 1918| 37.08 = 008 0.08 | 83.50
<hari : 2/1/2016[_FEB 2016, 2017|037 352 - 352 25| 1334] 029] - | 1613[ szo1 - - | 750
SEP Fisheries Academic Surge Well 2.14326 2.14326 Mgal | 10/1/2015 34172016 MR EH U 5 == i 0 5 5 = i < 2
ocr Fisheries Academic Surge Well 2.37100 2.37100 Mgal 11/2/2015 4/1/2016] APR 2016 [ [] - o [] [ [ [ - |o -
3 i i 5/1/2016] MAY 2016 o a - a o o Q 4] - o -
NOV F!sh!r!es Academic Surge Well 2.19000 2.19000 Mgal | 12/1/2015 Pt Lo 2 2 2 < < 2 2 2 -
DEC Fisheries Academic Surge Well 2.61600 2.61600 Mgal 1/4/2018 7/1/2018 UL 2016 0 [] - o ) [ [ [ - o -
JAN Fisheries Academic Surge Well 2.17800 2.17800 Mgal 2/1/2016 gﬂ;igl: -“;g 531: : g - g g g g g - g -
- . T 1 i = 5 p
FEB Fisheries Academic Surge Well 2.25200 2.25200 Mgal 3/1/2016 20722005 | MINCH = 5 4 =~ o = 4 B —Im -
MAR | Fisheries Academic Surge Well 0.00000 Mgal 11/1/2016|_NOY 2016, o 0 - o ) o [ o - |o -
APR | Fisheries Academic Surge Well 0.00000 Mgal 1At DEC — L £ —t b bt “ — -
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UC Davis Water Dashboard

< i) water.ucdavis.edu

(&)

=

)]
E

UC Davis aims to reduce its water usage by 25%.

This Water Dashboard reports campus water use to keep us on track.
We are currently ahead of our geal!

PERCENT REDUCTION
iy R ----
i ‘ ----
350 400 450 500 550 600

i 25- 70/0 0 50 100 150 200 250 300

MGAL

Jun JuL AUC sep Moct ENov EMDEc ENJAN N FEB

*MGAL = millions of gallons

Due to the drought, UC Davis has set the goal to reduce potable and landscape irrigation water use by 25% (relative to 2013 use). The chart above tracks our progress

OFFICE OF THE VICE CHANCELLOR : G - .
ane CHIEF FINANCIAL OFFICER towards this goal for the state-specified compliance period of June 2015 through February 2016.

and Administeation

Do you know how much energy your campus building is using? Find out on ceed.ucdavis.edu.
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UC Davis Water Dashboard

< (i) water.ucdavis.edu (v} th o
Take a closer look at: PAST YEAR PAST DAY
Savings Over Past 12 Months

Utility 137.6 MGAL

Domestic 117.2 MGAL

Agriculture T7.4 MGAL

Fishery

TOTAL SAVED IN

LAST 12 MONTHS:

2013

5
351.0 MGAL .
— 3 i o 2 9 n q ~
, | - N Ep En s Ep
| I T T T T T T T T T T T 1
Mar 2015 Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb 2016
UCDAVIS [l Dpomestic Water [l Agriculture Water Il utitity water 1] Fisheries Water Goal
o CHIEF FINANGIAL OFFICER Water used for campus buildings and Water used primarily for agricultural Water used primarily for landscape Water used for fisheries research Our 25% reduction goal
[ — central plant heating and cooling research irrigation
systems
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UC Davis Water Dashboard

< i} water.ucdavis.edu <

&=

@H_

Take acloser look at:  PasTvEAR PAST DAY

Current Water Demand

2500 1
TOTAL SAVED IN
LAST 12 MONTHS:

2000 —
1500 —

£

S

=

]

UCDAVIS A current Demand ~—  Goal for this Month

OFFICE OF THE VICE CHANCELLOR
Ano CHIEF FINANCIAL OFFICER

Finance, Operat

ration

Past Week Average — Past 24 Hour Average
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UC Davis Water Dashboard

< i} water.ucdavis.edu

< t o
Take a closer look at: Domestic Utility
20
00
E e
3
¥
2
3 m
°
ol/1/013 04/1/2013 013 10722013 01/2/2014 O4/1/2014 v/ w204 01/2/2015 04/1/2015 o7/12018 10/1/2035
B ow galions/student
I
S
UCDAVIS [ pomestic water Il utility water
OFFICE OF THE VICE CHANCELLOR z s
Ano CHIEF FINANCIAL OFFICER Water used for campus buildings and Water used primarily for landscape
P O ARSI o central plant heating and cooling irrigation
systems
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UC Davis Water Dashboard

< il

water.ucdavis.edu o

Take a closer look at: Domestic Utility

80k

Gallons/Acre
3

ok
10/1/2043 0/1/2014

OFFICE OF THE VICE CHANCELLOR
ano CHIEF FINANCIAL OFFICER
Finance, Operations "

nel Administratio

@ osisot. USERS CONFERENCE 2016

10/1/2014 01172018

I UW gallons/acre

Domestic Water . Utility Water

Water used for campus buildings and Water used primarily for landscape
central plant heating and cooling irrigation

systems

%
o ovthon P oUtiasia o o nms s

© Copyright 2016 OSlsoft, LLC
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Savings results

Water Use Data for Emergency Drought Regulation Compliance Period (Mgal)

Month Domestic Utility Domestic + Utility Savings
2013 2015-16 2013 2015-16 2013 2015-16 Amount %

JUN 69.49 60.07 48.76 28.10 118.25 88.17 30.08 25.44%
juL 74.40 56.65 58.87 30.50 133.27 87.16 46.11 34.60%
AUG 68.47 55.10 53.43 31.35 121.89 86.46 35.44 29.07%
SEP 63.70 52.29 44.99 28.25 108.69 80.54 28.15 25.90%
ocT 67.98 53.20 26.05 18.05 94.03 71.25 22.78 24.23%
NoV 49.25 40.92 11.68 4.90 60.94 45.82 15.12 24.81%
DEC 48.04 38.25 6.88 3.98 54.92 42.23 12.68 23.10%
JAN 47.87 43.04 5.90 3.29 53.76 46.33 7.43 13.83%
FEB 44.38 40.17 6.36 3.52 50.74 43.69 7.05 13.89%

Total: 796.48 591.62 204.86 25.72%

© Copyright 2016 OSlsoft, LLC 18
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Key savings enabled by having the data

e Landscape irrigation (turf replacement, etc):
— 84 Mgal Savings in 2014 compared to 2013
* Recycled water into arboretum (permit modification):
— 19 Mgal Savings per year compared to 2014
* Recycled water into cooling towers:
— 61 Mgal Savings per year compared to 2014
* Higher cooling tower cycles:
— Modified air permit and implemented chemical feed
* Fisheries well controls repair (most of their savings)
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Whole-Campus Energy:
Our Energy Story
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Creating an Energy Dashboard using
Pl System Data

COMPANY and GOAL

Optimize Water and Energy Operations with
Data Visualization and Reporting

v
RESULTS

Whole-campus energy data Develop in-house an energy Our web dashboard has
was not available to } dashboard using data } been shared throughout
members of the campus or centralized in the campus as well as by the
the public. Pl System. Chancellor and Vice

* Where does our energy come « Team consisting of Engineers, ChancelionattCiPayis
from? Data Analyst, UX Designer, and - ceed.ucdavis.edu/#!/energystory

* New solar farm, energy Computer Scientists « Also integrated with Campus
production should be visible. Energy Education Dashboard
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Challenge - Energy data unshared and static

One large Excel EESELS
spreadsheet historical data

Usedbysmall | E{;irfi:’mg
group of people e

* Not available
to public
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Data

i Natural Gas i S
Integration =" | i RR—
interface
Other Natural m——a \
Gas PLC — . RDBMS

interface \

Substation (Grid

Electricity) ION _, orc

Solar Farm
s ON oy OPE ="

AFSDK _—

Rooftop Solar ., 34 —
PV API /

Party
Campus
Biodigester
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Used Asset Framework and Asset Analytics

Elements

& sments  Attributes  Ports  Analyses  version
- (5 Alarms

() Biodigester
(- @ Buildings

Name Backfilling

=i (§ Campus Dashboard Annual Usage MMBtu o
B @ Electridty Demand_MMBtu/h &
; """ ﬁ Bindigester Monthly Usage MMEBtu ) E-------"-""-""""""""--"""""-"""-"-""-"-----------""-"""""-"""-E
- Main 5t Power 5 5
] e Rollover Check ] : @ B & MName Backfilling :
i = StaleValus ; :
e [ Solar Farm 5 ® @ fio Demand MMBtu/h ] |
= (F Natural Gas i & @ fig Monthly Usage MMBEtu ] i
- () CHCP ; ® ® fio Rollover Check ) E
B (P Master Meters | @ @ | StaleValue E
...... ﬂ Meter 1 Ex - E E
...... (F Meter 2 pression : E
------ (F Meter 3 Max('Demand') * 3.412/1000 : Event Frame Template:  Stale Value :
: B !
...... & Meter 4 T :
...... [ Meter 5 i i
""" ) Meter & E Marne Expression E
...... ﬁ Meter 7 ! !
' StartTrigger| TagVal{'Usage',"*")-TagVal({ 'Usage", ' *-1d"')=8 :
: EndTrigger ‘ :
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Collaborated with designer and computer scientists

to create dashboard == ]
s Where does Campus = P =
B Energy come from?
N \\ How does the Campus
N Use Energy?
ST e S2R TTUITUL
UL
® o

Annual Cost
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Demo:

ceed.ucdavis.edu/#!/energystory
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Our Energy Story

A Subtitie

1|

’é} Campus Energy Map

6 Water Dashboard

GENERATED
OFF-CAMPUS

GENERATED
ON-CAMPUS

B RENEWABLE I NON-RENEWABLE mmmss—— ELECTRICITY GRID SN GAS SYSTEM

Where does Campus
Energy come from?

How does the Campus
Use Energy?
HEATING
A Natural Gas
1} Grid Electricity
b Carbon Neutral LIGHTING
Large Hydropower H
ELEcCT R\C\‘
- Solar Farm d PLUG LOADS
. COOLING
R ) Rooftop Solar =i+ 5

. Biodigester <0.1%



Real-time demand graph

Real Time Monthly Usage Annual Usage Annual Cost

Day Week Month

Real Time Graph

250

200

150

MMBtu

100

-30
Feb 10 Feb 12 Feb 14 Feb 18 Feb1s Feb 20 Feb22 Feb 24 Feb 26 Febza Mar1 Mar 3 Mar 5 Mar 7

I Heating Plant Natural Gas [ Other Natural Gas (Coming soon) Bl Grid Electricity I Solar Farm Electricity Biodigester Electricity
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Monthly Usage

Gas + Electricity Gas Electricity

Monthly Usage

250k

200k

150k
3
=
=
=

. .

: l l . . . . .
ok
Jul oct Nov Dec Jan Feb Mar Apr May Jun
2014-15
[ | Heating Plant Gas I other Natural Gas I Grid Electricity Carbon Neutral Large Hydropower I on-campus Renewable Electricity
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Annual Usage

Gas + Electricity Gas Electricity
Annual Energy Usage =

2 500k

2 000k

1 500k
g
=
=

1000k

ok

93-94 94-95 95-96 96-97 97-98 98-99 99-00 00-01 0102 02-03 03-04 04-05 05-06 06-07 07-08 08-09 03-10 10-11 11-12 12-13 13-14 14-15
Fiscal Year
M Hatural Gas I Grid Electricity Carbon Neutral Large Hyd! I o p I

UC Davis is using less energy today than twenty years ago. This reduction occurred concurrent with a period of large
campus growth (over 2.6M square feet of new building space and 6,300 additional students). Campus energy use
steadily increased from fiscal year 1993-94 until fiscal year 00-01, when the California energy crisis occurred, causing
campus annual energy costs to more than double. The increased financial pressure plus a new focus on reducing
greenhouse gas emissions prompted the University to make significant investments in infrastructure, implement
extensive energy conservation measures in existing buildings, and further commit to the construction of highly-efficient
new buildings. Total campus energy use has been steadily dropping since 2001. Savings can largely be attributed to
building energy projects, connecting buildings to the Central Plant, and Central Plant efficiency improvements.
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Annual Cost

Annual Usage Annual C

Annual Cost

30M
25M
20M
15M

B l

5M

Dollars

93-94 94.95 95-96 96-97 97-98 98-99 93-00 00-01 01-02 02-03 0304 04-05 05-06 06-07 07-08 0E-09 08-10 10-11 11-12 12.13 13-14 14.15

oM
Fiscal Year

I Natural Gas I Electricity

The costs for electricity and gas have varied considerably over the years given market conditions and campus-specific
contractual issues. Campus energy costs peaked in FY0T-08 at $28.2M. Energy costs for fiscal year 11-12 through the
present include financing fees to pay for past energy projects and allowances that were purchased for greenhouse gas
emissions under California’s Cap and Trade Program.
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Energy Metrics

Our Energy Story

OVERVIEW  ENERGYGRAPHS  CAMPUSMETRICS  ENERGY MAP

Energy

Energy Cost
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Value Added

All data e Real-time,

centralized monthly,
in Pl and annual

Used e Educational
throughout [EELE

campus actionable

Available to
public

® Transparent
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Campus Energy Education Dashboard (CEED)

How is your building
using energy?

Find out here on the
Campus Energy Education
Dashboard. Or as we like
to callit, CEED.

Toggle Buildings:

@ .
@ Classroom
@® office

. Community

UCDAVIS
EnergyUse _ _3nnual energy usage (kBtu)
¢ Intensity
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CEED Live Building Data

TOTAL EUI

210 £ GhausiHall

O LAB CONSTRUCTED: 1999

BREAKDOWN

Current Demand ? @ @ @
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1500 e ——1
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« CHILLED WATER: 288 kbtu per hr
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1000
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03/4  12:00PM  03/5  12:00PM  03/6  12:00PM  03/7  12:00PM  03/8  12:00PM  03/9  12:00PM  03/10  12:00PM
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Ongoing commissioning through Automated
Fault Detection and Diagnostics

COMPANY and GOAL N

Optimize Water and Energy Operations cCO Comservaion
with Data Visualization and Reporting

v
CHALLENGE SOLUTION

Actively engage with Import Data from BMS
data to monitor building ) 1o Pl System
performance

* How to go above and * Pilot on two buildings

beyond spreadsheets? - Build Asset Analytics,

* How to create insightful Event Frames and
trends and reports? Pl Coresight Displays

RESULTS

Data Driven System for
Monitoring HVAC
Operations

* A scalable process of
baselining,
commissioning and
measuring

(@ osisot. USERS CONFERENCE 2016
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UCDAVIS

FACILITIES MANAGEMENT

Why Ongoing Commissioning Matters? CCO 2

office

LOW /NO-COST OPERATIONAL CHANGES COULD DOUBLE ENERGY EFFICIENCY
IN COMMERCIAL BUILDINGS

RETROFIT VS, OPERATIONAL SAVINGS POTENTIAL SPLIT

MOST COMMON OPERATIONAL SAVINGS

Can be Implemented immediately by bullding

‘ ‘Il operators once identified - often at litthe cost and
‘ | fast paypback perfods,

\ E k

‘ HALF OF SAVINGS @ HVAC SCHEDULING

POTENTIAL 60% of sampled buikdings were ready for
LARGELY IGNORED

occupancy an hour or mote before people
artive and after they leave

AV
0 EQUIPMENT SEQUENCING
Over 60% of sampled buildings had equipment
that was improperly sequenced, runaing less
efficient equipment when not required.
| ' ¥
‘ | 1 sIMuLTANEOUS HEATING & COOLING
! i
‘ 11 Many buildings use heating systoms during
] I 70+ degree outside temperatures, with cooling
systems working in‘overdrive’ to compensate,
A
| EACH BAR REPRESENTS ABLSLOING FIRSTFUEL SAMPLE BUILDING PORTFOLIO ( 60M SQFT)
B 5 OF RETROFIT SAINGS 51 percent of all energy efficiency savings in commercial buildings
are achievable through low / no-cost operational improvements.,
@ 4 OF OPERATIONAL SAVINGS The portfolio above represents $12M in operational savings

potential, with a substantial return on investment.

FIRSTFUEL

BUILDING ENERGY ANALYTICS .l"

Source: http://www.firstfuel.com/blog/the-hidden-opportunity-in-commercial-energy-efficiency/
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UCDAVIS

What is Active Commissioning Enterprise?

Mm

= gather data s needs = solutions s'schedules = monitoring = Win3
=reyiew.frends =issues = cosls & savings: =selpoinis =review = [essons
» baseline s opporfunifies o fimelines ssequences sverify. *savings

Concerns: Outcomes:
e Lab Safety - Safer buildings
« Comfort - Happier people
e Energy cost + Lower costs
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UCDAVIS

FACILITIES MANAGEMENT

What is including in Building Management System? ecozz--

\AHU REPORT_Last il PES AHUG SAT
7 Days TREND
'ES AHUG STATIC|
TREND

5P
TE.OODEG F
Msp

J0.00DEG F

ACTIVE SLIDER BAR
INDICATES LOCAL
SET POINT DIAL
CONTROL AV AILABLE
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UCDAVIS

AAAAAAAAAAAAAAAAAAAA

How BIG is our Building DATA?

Grande Tfnta
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UCDAVIS

AAAAAAAAAAAAAAAAAAAA

Target Data Integration Work CCO 5

Integrated: 3%

Tags: 11,000

Buildings: 2

AHUs: 12

Zones: 252 Target: 97%

Sg. Footage: 140,000 Tags: 300,000
Buildings: 70
AHUs: 300
Zones: 3500

Sg. Footage: 4.5M
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UCDAVIS

llllllllllllllllllll

How we cleared Network Security Check? CCO 2

___________________________________________________________________________ 1.1 B - - -
¢ o Dy 0% U @ \
' -] T 1 | '

coo) [ [=[=]~] F&'-;n;? Network &-‘:{::4 ( ooo | ‘ Ccoo
Siemens }._‘ Modbus @ —— LTI @ = ﬁ
to OPC o P | |

LLLRO e

‘:' 1 q 1 1
OPC F Wy Firewall | OPC OSlsoft PI
DataHub r o Firewall F A 1 DataHub System

|

» g’ _______________________________________________ }
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UCDAVIS

FACILITIE S MANAGEMENT

What are the implementation steps? €CO e

Create Pl AF
Deri
Teni[;\llstgs | Create
Create Pl AF Set Data | Pl Analysis and
Templates Compression /| Event Frames
. ) Parameters ‘
Create Pl AF
Elements
Expose Data to ’ Create
OPC Interface Pl Coresight
) Displays
Link Elements
with Tags
y Verify Data
Create Pl Tags Ff?()w Create
. ) PI Datalink
Link Tags with Reports
OPC address
NN e
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conservation

office

FACILITIES MANAGEMENT
energy

cCo

UCDAVIS

Ime Data?

T

the value of Real-

1S

What

65

——AHUO1 SAT through BAS ----AHUO1 SAT through Pl System

5 minutes

64

o~
w0

61

60

15 minutes

4 8ap ‘@anlesadwa] Jiy Ajddng
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UCDAVIS

FACILITIES MANAGEMENT

Creating and Editing Tags in bulk: Pl Builder CCo ==

conservation
office
1]
Add ltem . a
# Point Builder - P System Management Tools - =|E
- Senver rauing - — =
O Marwal 1 Flat granch Fier tem Fiter R/WFier.  Data Type Fiter. Fle “ew Teds  ME
\ ) 3l o P
Ghausi Hall 2 ~| [ Tag [ ltem 1D ~ . . .
8?51‘ B de,amtpeswzum_mmﬁ Servers Server Mame StoredValues PointSource PointType PointClass Descriptor
il ' CTLSTPT defaulPes 3TP21124_AhuD2 -
8 E: i H ‘& CTL TEMP defaultPes 3 TP21124_Ahulizf Search o
b ‘&5 GEX AIR YOL defaultPes 3 TP21124_Ahul2 F - .
EDS“&‘.I o ‘% GEX DMPR AD3 defaul-Fes 3.TP21124_AhUOZF Collective: UTIL-PI-P | General | Archive ‘ Classic |Security | System|
o _E;‘:':s % GEX FLO STPT defeulPes 3 TP21124_AhuI2F .
& TR Ahu2 'S HOOD VL defaulcFes 3.TF21126_ AUl Uti-PI-P Primary
8 TP2112_shut2 NET OCCCHD defeuitPes 3 TP21124 Ahu02T [JUTIL-PFS  Secondary Locationl 0  Conversion Factor 1 Userlntl ]
200 TP2I128 A2 L3 T R
g i;i‘.::x [ aiems 3 [Selector ems: [0 Location2: 0 Filter Code: 0  Userlnt2 0
3 RMz128 -
 m TeE s ‘ Schoihl [ e Location3 0 SquareRootCode 0 UserReall: 0
" Added T. .
=T System Management Tools Location4: 0  Total Code: 0 UserReal2: 0
Tag Name: Item 1D -
defaultPes 3.TP21125_4hu02 RM21124. GEX AIR VOL Search P Locations: 0
ltem D defaultPes 3.TP21128_Ahu02 AM21124.CTL TEMP
Access Path '7 defaultPes 3.TP21124_&hu02 RM21124 CTL STPT [ Operatlon -
defaultPes 3.TP21125_Ahu02 AM21124.A1 5
= rl
bt [ =] e ] Pog.m. s Instrument Tat
igital States —
sctve =
Performance E uanon|ﬂ .
Dveante: [ - 9 Session Record
F3 E—— ; RointHuildeg
Add Fi R All .
| =) |G [Grou: Groupt [ Groun e Court 4 PointClasses -
| AD3\swetagwl | piadmins, PIWorld |

H ©- Y :
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW DEVELOPER ADD-INS ACROBAT PI DATALINK PI BUILDER

Data Server: @ UTIL-PI-P - (x) Select All o Show Values in Rows [ Headers = @ About

Asset Server: OUTIL—AF - { ) Deselect All Show Values in Columns Settings @ Help

Publish Delete Pl Points Library Elements Event Refresh N
Database: @ CEFS~ m  Reset to Template F : Errors
- - - rames -
Connections Build F] Retrieve 1 Attribute Data References Resources
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UCDAVIS _
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Scalability through Pl AF Elements and AF Templates egoz=
E| @ Plant and Enviornmental Sciences
. - 9 PES
- & Subsystem

=- & AHU

. [~ G AHUDL

. - @ AHUO2

. b (9 RM1111_LAB

.. () RM1111A_LAB
.. ) RM1119_LAB
.  RM1120_CAV
..  RM1125_CAV
..  RM1125E_CAV
. @ RM2100A_CAV
- (3 RM2100B_CAV
- () RM2111_LAB
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UCDAVIS

FACILITIES MANAGEMENT

Dynamic Office Air Minimum Reset using Pl Analytics  geozz..

* Fan Savings, Reheat Savings,
Steam & Chilled Water Savings

Before

e Better ventilation for 85 zones.

e Sequence saves energy during v

88% of operation time. 200 cf
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UCDAVIS

FACILITIES MANAGEMENT

Dynamic Office Air Minimum Reset using Pl Analytics gegz=

conservation
office

Clgminstpt TagVal('Air Flow Cooling Minimum Setpoint') 540 ft3/min | Map
Ctlstpt TagVal('Air Flow Control Setpoint') 538.65 ft3/min |Map

AvgOAP TaghAvg('Outside Air Percent','*-15m','*") 37.004% |Map
OAPlowlimit |if(AvgOAP<="MAM') then 'MAM' else AvgOAP 37.004% |Map
flowmincalc |(@.86%*'Sguare Footage'+5¥'Number of Occupants')/(0APlowlimit/1@¢ 205.28 Map
flowmincalc2 |If(flowmincalc >=MaxLimit) then MaxLimit else flowmincalc 205.28 Map
NewAirflowMin|if(flowmincalc2 <=MinlLimit) then MinLimit else flowmincalc2 205.28 Dynamic Air Flow Minimum
Ishewlow if(NewAirflowMin<Clgminstpt) then 1 else -1 1 Map
IsFlowMin If(Ctlstpt<Aveg(clgminstpt,clgmaxstpt)) then 1 else & 1 Map

Is5Fon If('Supply Fan Speed'>®) then 1 else @ 1 Map
CFMsaved abs(TagVal('Air Flow') - NewAirflowMin) * IsNewlow*IsFlowMin*Is® 34491 Air Flow Saved
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UCDAVIS

FACILITIES MANAGEMENT

Visualizing through Pl Coresight e

office

Name Trend Value Average ~+  Minimum Maximum

Ghausi.AHUO3.RM2000.A1r Flow Saved -\T——*—'] -771.76 -361.02 -777.76 0
Ghausit.AHUO3.RM3007.Air Flow Saved _L“_"”l -528.69 -199.18 -528.69 0
Ghausi.AHU03.RM3000.A1r Flow Saved Vr_—_'“-,l -705.46 -184.54 -705.46 0
Ghausi.AHUO3.RM3029.Air Flow Saved T -481.41 -151.78 -481.41 -30.853
Ghausi.AHU03.RM3017.Air Flow Saved _‘T\_‘Jl -256.62 —57.385 -256.62 0
Ghaust.AHUO3.RM2005.Air Flow Saved l ,.|| 0 -10.795 -49.6 0
Name Trend Value Average ¥ Minimum Maximum

Ghausi.AHU05.RM1007.Air Flow Saved f 330.14 236.83 0 411.64
Ghausi.AHU05.RM1011.Air Flow Saved _ff_“__F 346.63 24725 -2276 418.84
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More Analysis, More Event Frames, More Savings

« Sensor Value not matching Setpoint

« Setpoint out of Range

 Static Sensor

« Damper Stuck Close/Open

* Reheat Valve/Chilled Water Coil Leaking
* Test New Sequences
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Contact Information

Elena Thomsen Dan Colvin
esthomsen@ucdavis.edu decolvin@ucdavis.edu

Assistant Engineer Data Analyst

Utilities Facilities Management ]
S5 [DEVE V¢ Davis il
Sweta Agarwal

ssagarwal@ucdavis.edu
Energy Engineer
Facilities Management
UC Davis
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Questions

Please wait for the
microphone before asking
your questions "

State your
name & company

Please remember to...

Complete the Online Survey
for this session

=~ | DOWNlOad the Conference App for
- = | OSlsoft Users Conference 2016

) [ App Store
* View the latest agenda and create your own

P Google Play

S HTML

* Meet and connect with other attendees

% http://ddut.ch/osisoft
[=]
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; ZArgLICH B

Danke |
B Merci Gracias
x Thank You
NG HOhES
4 Cnacunbo Obrigado
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