time data UAF

airbanks
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About UAF (Q OSlsoft.

« We are “America’s Arctic University”

« Established in 1917

« Approximately 10,000 students.

« 3,000,000 square feet of academic, research, administrative and housing space

« UAF ranks fifth among small research universities in the nation and among the top
10 universities in atmospheric science and environmental sciences.

* Research dollars coming to UAF have increased substantially, from $56.4 million in
FY97 to $113 million in FYO07. ! -
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UAF Central Utilities at a Glance (g OSlsoft

Steam Heat
— Two 50,000 Lb/hr coal boilers (1964)
— One 100,000 lb/hr oil boiler (1972)
— One 100,000 lb/hr oil or gas boiler (1986)
« Electricity
— 10 MW steam turbine (1980)
— 9.6 MW diesel engine generator (DEG) (1999)
— 4,160 volt distribution system (1964-present)
— 12,470 volt switchgear (2010-2011)
« Drinking and Fire Protection Water
— 1 MGD Water Treatment Plant (1979)
« Walk Through Utilidor System

1,800 ton district Chilled Water system(Lower Campus Only) (2005)
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History of Plant Automation {0 osisoit

Years of constant migration:

« Originally all pneumatic controls, conceived as a teaching lab
« Converted to Analog electric controls

« Converted to DCS

« Evolving to more distributed control and monitoring including field bus

Data collection history:

« Clipboards

» Strip chart recorders (pneumatic and electric)
« Electronic collection with printing on paper

« Electronic collection with electronic storage

 Electronic collection with one database

4 Empowering Business in Real Time. © Copyright 2010, OSlsoft LLC. All rights Reserved.



The Data Mess at UAF (Q OSlsoft
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Data collection system architecture

((gf OSlsoft.

Plant
Control
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INTERFACE PC

~ Plant
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“_System

N\

\Metering/
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\

SECONDARY
SERVER

PRIMARY
SERVER

PLANT
NETWORK SWITCH

(ﬂ OSl:=of:.
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OSlsoft Software and Services Used (g OSlsoft.

Currently UAF uses Planned software implementation
* Pl Server « PI OLEDB Provider
* Pl ProcessBook « Pl DataLink for Excel Services
» Pl DataLink * Pl WebParts
« Pl Manual Logger * Pl Advanced Computing Engine (Pl ACE)

* Pl ActiveView

Pl to Pl Interface

* Pl System Management Tools (Pl SMT)
* PlAlarmView

» Several Pl interfaces

« PIAF

7 Empowering Business in Real Time. © Copyright 2010, OSlsoft LLC. All rights Reserved.



Data Sources (Q OSlsoft

*CHP equipment

\Water treatment plant

*Chilled water plant

Building automation system
«Campus energy monitoring system

*Or a small portion of UAF’s 360+
million acre campus
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{g"& OSlsoft.

AF Utilities GPS Clock em and IRIG Time Synch Network

SEL "bullet” antenna

with 35db gain
Maourited on the roof of the sEL'2407

coal burkar perthouse GPS CLOCK RECEIVER

How to keep all the : ;,
computer clocks T ——
synchronized

TIME-SYNCH PC

PLANT
SEQUENCE-OF-EVENTS
RECORDER
>
I 1! R EORSAGERD
SEL-3401
GPS CLOCK
DISPLAY

Antenna signal
Modulated IRIG network
Demodulated IRIG network

. ) . . Plant DATA Network
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Old Style Displays ) osisoft

e B 25-Nov-09 12:03:09

TG3 Steam & Uncontrolled Extraction Trends
o07FT003 TG3 Steam FIOW. . ..........iitiuniuninnennnnn. B33 K1b/Hr
o07TEO19 TG3 Steam In Temperature..................... AT Do F
007PIT005 TG3 Stop Valve Pressure IN................... 604 | RLh
o07PITO008 TG3 Stop Valve Pressure OUT.................. | 590 i
o07PIT007 TG3 1lst Stage Pressure..............coueeuunun. | 280 ks
o07FIT006 TG3 Uncontrolled Extraction Flow............. ‘- VA9 Lb/Hr
©07TE012 TG3 Uncontrolled Extraction Temperature...... B39 Deg F
007PIT044 TG3 Uncontrolled Extraction Pressure......... 145  pEhs

TG3 Exhaust & Uncontrolled Extraction Trends III
o07FIT009 TG3 Controlled Extraction Flow............... E-¥A%'9 K1b/Hr
o07TEO11 TG3 Controlled Extraction Temperature........ WAYAE DPeg F
007TE013 TG3 LP Bleed Heater Temperature.............. B9 Deg F
o07TE010 TG3 Exhaust Temperature...................... | 120 Py
o07PIT004 TG3 Exhaust Pressure......................... 3 8 In Hg |II
o08FT020 Condenser Condensate Return Flow............. P2 Wl K1b/Hr
o08ZIT020 ACC3 Fan Speed. . ... ...ttt tnetnnnnnneenns 194 @ K

Distribution Steam and Condensate Trends
o08TE022 ACC3 Condensate Tank Temperature............. EXIB Deg F
o08TE015 ACC4 Condensate Tank Temperature............. 3 Deg F
o19FITO001 Distribution Steam Flow...................... kA Klb/Hr
019TE004 Distribution Steam Temperature............... WAy Deg F
o19PIT003 Distribution Steam Pressure.. VBN - .-WR.. I PsSI
o08FTO016 Condensate Return Flow....................... kP K1b/Hr
o09TEO016 Condensate Return Temperature................ B3 Deg F

Bldg 909 Blr Status: e}yl Bldg 919 Blr Status: fe)3i3ll

10 Empowering Business in Real Time. © Copyright 2010, OSlsoft LLC. All rights Reserved.



New Displays
11-Dec-09 14:44i52 [

DOMESTIC H20 I FEEDWATER I 7 TREATED Hz20 I CONDENSATE I

oy 195 ,7046Gal : PLF
RAY VATER
40PSI
| B—
I 15,000GPH

3 FEEDVATER
L 751 PSI
WATER | By 344 DegF
; i

CONDENSATE RETURN
FROM CRMPUS

90.5K1h fHr

167 DegF

llcpT|

8.4 FT

{000

DOMESTIC WATER
TO CRMPUS
0.7PPM 153PSI 220 GPM 176,550 Gal
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What to Measure

Measure everything
«Including Set points and control outputs

-Measure rate data whenever possible
-Connect to as many data points as possible

-One Storage database with a single reporting tool
[@30.000 |

*Trend everything
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Manual readings

13
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The Real data can be hidden! {0 osisoit

-1.5

0 5 10 15 20 25 30 35 40 45 50
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Electronic clipboard {0 osisoit
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@) osisoft

O 11PIC200 - CO
20.34
%

& 11PIC200 - SP
150.00
Deg F

(0]
1/5/2010 6:43:48 PM 26.37 minutes 1/5/2010 7:10:10 PM

O A2 DOMESTIC H20 PMP - CO

¢ A2 DOMESTIC H20 PMP - SP
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The Plan to Save

17

Currently the campus users have know idea the amount of
energy they consume, or what it costs.

We are switching from a “utilities are free” model to utilities
billed on actual usage.

We will accomplish this using the same data collection system
we already have in place.

The key to conservation success is visibility into cost and
performance data that spans the entire chain of energy
production and use across the university
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Energy Kiosk {0 osisoit

CURRENT ENERGY USE

-12.9 F Outside air temperature
729 KW computer facility

224 KW main building power
2,000 Lbs/hr steam flow

3.33 Gals/min water flow
50 KW parking lot 9C

/

o
L.
¥

TRENDS
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Chancellors house

Outside Air Temp: -9.5DegF v
MaxToday:  -64DEGF | |.i ' Chancellor's House Energy Monitor Dec07,2009 8:12PM
Min Today: -12.4 DEGF
Electricity Heat

o
23.91 KWH . | o _ 550 kBTU l | wm _
m 0 Gal/Hr e _ 0 Gal/Hr . m_
98 Gal a0 weEK _ 31 Gal . | moruaowan _

I [p— i I || sarromsm s ‘i I [FE— i I [FE— '

Daily Water Use at the Chancellor's House for this Week
wwr TRENDS - 0.0 KBTUHR . | s _

‘Water (Gal)

Daily Total Heat Useage 11/20/2009 12:23:17.935 AM

®-19.485
Deg F

-100

11/11/09 11/12/09 11/13/09 11/14/09 11/15/09 11/16/09 11/17/09 11/18/09 11/19/09
e Outside Air Temperature
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Reportin

z(J OSlsoft.

Reports generated

Hourl

Daily
Weekly
Monthly

Environmental

EIA

Ad hoc reports

20 Empowering Business in Real Time.

UAF Utilities Operation Monthly Data

121112009

Aug-33 Dec3 Summary
Bir 1 Coal Usage 1 151324
Bir 2 Coal Usage 4,848 2
Total Coal Usage 29,5754
Bir 3 Cil Usags T AT 2
Bir 4 il Usage 2739338
DHEEN O Usage 2,300.0
Total o4 Usage 304,111.1
Bir 4 Matural Zas Useage 42,8820
Bir 1 Stzam Gen 153,8415

Bir 2 2tz23m GEn
Bir 3 3t=am Gen
Bir 4 2t23m GEn

Total Steam Gen
Steam Flow Average
Steam Flow Feak

Bilr 1 Max Steam Flow
Bir 2 Max Sizam Flow
Bir 3 Max Si2am Flow

Bir 4 Max Sizam Flow
HREG Max Sleam Flow
Bir 1 Min 24=am Flow
Bir 2 Min 24=am Flow
Bir 3 Min 24=am Flow
Bir 4 Min Z4=am Flow

BREG M Steam Flow
Eir 1 Evap Avg
Bir 2 Evap Avg
Eir 3 Evap Avg
Bir 4 Evap Avg
Coal BTU

Bir 1 Efficlzncy Avi
Bir 2 Efticle: A
HREG Sieam Gen
Dist Steam Flow Toka
Dist Steam Max Fiow
Dist Steam Asg Flow
Condenser Zteam Tatal
FNZE Cond Retun
Hotaell Makzup Total
Bir Makeus HID

228,30015

10808
557 511
22,348.57 22,745.22 55 3EE TS

Hig METER SiNCE FES 2005
327 .807.80 £g3341.48

2,186,205.67
4. 52 41 £.9 5.3

campus RC H20 4,620.02 £412.00 755802 522510 3874737
TG Power Generation 1040 o.on oo 10.44
TE2 Power Generation o.oa o.on oo 33.58
TE3 Power Gensration 4,226.01 421558 433268 23,026.00
DEEN Pomer Generation 2484 000 oo 3018
Total Power Generation 4.480.7¢ 4.220.00 4,832.55 2313873
Power In fram GVEA 1,£35.37 1.226.68 E25.11 491687
Power Qut o GVEA 0.2+ 0.38 o4z 1.41
Peak Power In from GVEA 836 432 353 5.36
Feak Power out fo GWEA 032 o 0.32

Campus Power Use Max
Campus Power Use Min

243

Feeder 1 FEER
Fescer2 £5320
Feecer3 ELEET)
Fescerd 448 38
Feeders 48338
Feeder & 34189
Feeder?

Feeder 8

Feeder3

Feeder 10

Fesder 11

Fascer 12

Campus Use EEEEE]

Stavon Jenvice 1
Staton Sanvice 2
Stasen Janvice

Staton Jevice - DEEN

Flant Uzage 539.34

Tolal Usage 5,551

ity Factor 265

Domestic 520 18455883 87223667  5,003,3550  5,938.8553  5,014,0831
Criler Tonnage 37355088 7 Ea0E0EDE 0.00 0.00
A Temp Max 23388 75.87 5653 2384
0gA Temp Min 4355 2006 10Es 22.00
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Info on data collection system

*Over 5,000 data points connected

Data from 330 building energy meters

10 years of historical data online (9 more stored)
*This is accomplished with 15 computers

Data interfaces using either OPC, Modbus TCP/IP,
Batch file, or API

‘Uses OSI:ot. high availability Pl system
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Uses of Data

 Intelligent Ash system

« Soot blowing optimization

« Utilities master planning including building modeling
« Baghouse improvements

« Tuning process loops

« Key performance indicators (KPI)

Station Service
% of Generated Power

UAF KWH Cost UAF Generated Cost

01 0.025

' 16.6 ©
.

Yo.072".
SIKWH
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Academic uses of Plant Data

Live plant data is used in the introduction to
engineering classes

Live data is used in the process technology
classes

*Historical data is being used in engineering
design projects
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Intangible Benefits {0 osisoit

Superbowl XLIV -- Sunday Feb 7, 2010
Saints 31, Colts 17

120 6.8

. | Al
i \/\ N AT

U -cff J v v
/ 21429 Saints
116 \ intercept & 10 6.6
/ \/ ( 18:42 Indy 20:01 -20:15 J \]
PN~ .I

11z G The Wiho (

1a:01 19:50 5aints FG

18:00 Pre- Its TD h

114 L h_\

il e WaWN RN B

VUYLV T A VL

Y N Y

AV N A
Y Y IVYN TV

10.9 Princeton —JAF " T Corerciat
saints FG U \
10.8 | | | | 6.2

. 17:00 17:15 17:30 17:45 18:00 18:15 18:30 18:45 13:00 13:15 19:30 19:45 20:00 20:15 20:30 20:45 21:00 2115 21:30 21:45 22:00 22:15 22:30

[n]

If time 21015

Princeton Campus Power, Megawatts
UAF Campus Power, Megawatts

21:45

6.4

- 0000 |

Eastern time
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Questions {0 osisoit

University of _Alaska

Photos by Todd Paris
UAF Marketing and Publications
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