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= Greetings!

= Using SCADA to Reduce Energy Consumption and
Optimize Operational Efficiencies

= Basics/Fundamentals

= SCADA Applications for Reducing Energy Consumption
= Utility Charges
= Indirect Charges
= SCADA Applications for Optimizing Operational Efficiencies
= Reduction in labor
= Identify problems quicker
= Extend equipment life

IQ&A
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L 11 aWastewater Treatment Energy Fac

(S
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= 650 Public Wastewater Treatment Facilities

In Wisconsin

= ~85% are 1.0 MGD or smaller and consume 24% of total

energy
= Remaining ~15% consume 76% of total energy

used

= Wastewater Treatment Facilities spend ~7% of

operating budget on energy

= ~549% for aeration
" ~14% for pumping

= Aeration and pumping are largest energy consumers
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#Basics/Fundamentals

k\u

= How Can I Save Energy?

= QOperational Savings (Indirect)

= Labor
Hours per task, overtime

= Materials
Vehicles, infrastructure, replacement parts, maintenance

= Utility Savings (Direct)
= Electric Bill
= @Gas Bill
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L Il mBasics/Fundamentals

TR
= Why Should I Save Energy?

= Reduce expenditures/taxpayer dollars spent
= Utility bills
= Labor costs
= Indirect costs

= Reduce “Environmental Footprint”
= Power plants
= Distribution/transmission

= Reduce fossil fuel consumption
Coal, natural gas, petroleum

= Lower market energy prices
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L Il mBasics/Fundamentals
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= How Do I Save Energy?

= Energy Analysis
= Review Equipment Installation
= Review Current System Operation and Maintenance
= Review SCADA System Hardware and Automation

= Energy Savings Plan
= Baseline Energy Consumption
= Set Benchmark for Future Goals
= QOperational Energy Savings
= Utility Energy Savings
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B 1 sPasics/Fundamentals
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= Review Condition and Operation of Existing Facilities

= HVAC equipment
* Type of equipment
* Equipment operation

= Structure — windows, doors, insulation
= Lighting
= Building Thermal Scanning
= Implement Energy Saving Changes
= Increase R value walls/ceiling
= Lower heating temperatures/raise cooling temperatures
= Review/modify ventilation controls
= Replace non-insulated doors/louvers with insulated
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BBasics/Fundamentals

s

= Review Maintenance Program/Procedures
= Equipment operating at intended efficiency
= Excessive heat, vibration = wasted energy
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gBasics/Fundamentals

W = Review External Factors

= Inflow and Infiltration

=  Community water conservation

= Appliances, toilets, faucets

= Industrial/high usage customers
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1 BBasics/Fundamentals

A

= |Learn How Energy is Consumed

_________ highest demand of the day

—— €lectric demand
throughout the day

quantity of energy
B consumed

DEMAND (kW)

Midnight 6a.m. Noon 6p.m. Midnight

TIME (hours)

= Demand = kW < > GPM
= Consumption = kWH < > KGAL  ouoper 2010
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BBasics/Fundamentals

= Know your Utility Charges

Billed for 20 Days

COMMERCIAL Electric Meter: 085844150
Meter Reading Mar 05 13655
Feb 05 13401
254 X 300.000 Multiplier = FG200 KWH

Energy Charge. ... ........ovvvmnnnnnecan, f6200 KM X §  .048720 ............ = 3 3,712.46

Demand Charp@....vovcieninannnnnnnnnnnns 135 KW X § 7.880000 ............ = % 1,063.80

Customer Demand Charge.................. 213 KW X § 2.000000 ieass m 3 426 .00

Customer Charge....... PR S . 29 Days X § .92058 @ ........ = % 26.69

State Low-Income Assmtante Fee .................................................. = $______23.85

TOTAL ....... $__  5,282.00

Wisconsin sales tax exempt or not applicable.

= Demand charges = $1489 (29%)
= kwH charges = $3712 (71%)

= Potential load reduction using standby power
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NI MW|=3asics/FundamentaIs

= Implement Power Metering/Monitoring

|

FULA  Powgrmadiior 1000
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BBasics/Fundamentals

W= Implement Power Metering/Monitoring

(8/13/2010 01:19:12) 2482.000 ¥
(97132010 09:43:12) 2489.000 v ) % 1 7.000 v {0 days, 08:24:00)
s000.000
2400.000 ] =
- L — e
1800.000
1200.000 <
600,000 —
0.000 T T T T
23:31:12 01:55:12 04:15:12 06:43:12 09:07:12 11:31:12
9122010 9132010 9/13/2010 9/13/2010 9/13/2010 9/13/2010
SCADAL:AL D_WM_102 WAL [BestFit - 00 00:04:10.522]
Tag Mame Description SErvEr | Color | Units | Tinimum | Iaxirmum | [0 Address | Tirne Offset |
L AT_D_AMP_102_WAL PLAMT SERVICE AMPERES SCADAL A 0.000 300,000 \iSCaDAal\DASABCIP|S... 0:00:00....
L AT_D_KMAR_102_MaL PLAMT SERVICE EVAR SCADAL KYAR 0.000 700,000 \iSCaDal\DASABCIP|S... 0:00:00....
E L AT_D_ k' _102_WAL PLAMT SERVICE KILCWATTS SCADAL ety 0.000 1500.000 YsCADAlDASABCIP|S... 0:00:00....
STRAND } PLAMT SERVICE YOLTS SCADAL W 0.000 3000.000 YPsCADAlDASABCIP|S... 0:00:00....
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Il BBasics/Fundamentals

h

= Develop an Energy Baseline for Future Comparison

Past 12 months Utility Bills Monthly
Month kKWWVH Manthly Dem = Max Dem Total Flow {kGAL) YDemand Charge % kwH Charge
Sept 2009 52 453 51 145 5515 T GHEAS 14513 40.36% 59 64%
Aug 2009 §2 275 51.044 5467 $3.786 14990 39.91% 60.09%
Jul 2009 52 385 51.109 5499 53,993 14363 40.27% 59.73%
Jun 2009 52 659 51126 5515 IS 16086 38 16% 61.84%
May 2009 51,505 5843 5464 52 812 11523 46.48% 53.52%
Apr 2009 51.664 5877 5480 53.021 12117 44.92% 55.08%
Mar 2009 51,701 5930 5512 53,143 11961 45.88% 54.12%
Feb 2009 51511 5814 5443 52 773 10848 45 51% 54.49%
Jan 2009 51,603 5866 5480 §2,949 12934 45 64% 54.36%
Dec 2008 51.806 51.017 5560 53383 12058 46.62% 53.38%
MNov 2008 51,356 5751 5416 52 523 11517 46.25% 53.75%
Oct 2008 $1.768 $908 5496 53172 12843 44 26% 55.74%
Total 522 686 $11.430 $5 852 539,968 156053

Average 51.891 5953 5488 53,331 13004
Maximum §2 659 51,145 5560 54 300 16086
Minimum 51,356 5751 5416 52,523 10848

2nd Highest

3rd Highest

4th Highest
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I MBasics/Fundamentals

= Utilize Available Technology/Automation

Field
Devices

Ll

Operator
Interface
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LNI IReduce Energy Consumption @ ™ mm
A= Momtor power usage (800000000 s0 000
KWH & kW Demand ' =
= High kW and kW Demand Warning and Alarms
= Compare Pumping versus “Other” Energy costs
= Generate Daily and Monthly Reports

= Minimal Investment
= Grant money may be available (custom)

390.713— LI

699,193 |
Ly

507.674—]

316.154 | | | | -
8/5/2010 8/8/2010 8/11/2010 8/14/2010 8/17/2010 8202010
05:46:09 05:58:53 06:11:37 06:24:21 06:37:05 06:49:49

SCADAL:AL D_KW_102_VAL [BestFit - 00 02:05:37.513]
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0.0kWD 0.00PF
L Il BReduce Energy Consumption |
sll = okwHf| 00A
=" Monitor pump data
= kWH & kW Demand

= Instantaneous Efficiency (GPM/kW) Stats Totals
= Daily/Monthly Efficiency (GAL/KWH)

Back-up Pressure Control Active

1 OHz |CILLL 0.0PSI (SRS EE
: 7 Hist

GPM
=\l|| || Stats 0.00%2 kw
] Totals 0.0kGa I . Flr

Flow Fail
Con'l'ml Valve Opened
Confml Valve Closed

H

To System
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B Il BReduce Energy Consumption

“TR . L
= Maximize pump efficiencies

= Operate most efficient pumps during peak hours or most often
= Use for Predictive Maintenance

Pump Efficiency vs. Time

N
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Site Data for 9/29/2010
Flow 99.2 kGAL
Pump 1
L. Il BReduce Energy Consumption ine 1.7 He.
Wil W= Analyze pump station data Starts 17 Evis.
Pump 2
SCL-59 - Canyon Pump Station o
Runtime 2.1 Hrs.
Flow
r B> e BEm
T
o ] Canyon Pump Station - 10 Day Historical Data
22:46:30 09/29/2010
Pump #1 Pump #1 Pump #2 Pump #2 |station Total
Hours kAL Hours kAL kAL
09/29/2010 1.7 46.9 2.1 52.2 99.2
09/28/2010 2.9 66.6 4.3 90.1 156.6
09/27/2010

09/26/2010

09/25/2010 1.6 47.2 2.7 57.5 104.6
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A JI JReduce Energy Consumption

[
= Maximize Off-peak Operation

= Intermittent processes
= Wasting
= Sludge transfer
= Thickening

= SCADA Time Clock Control

Start Time Stop Time
Em B |
. __ StartTime _ Stop Time
Start Time  Stop Time
D | | | R
Start Time  Stop Time
B | N | Emn
Stort Time  ____ Stan Time
Em Em
Start Time  Stop Time
Em Em
~  StartTme __ StopTime
o] 8 |
~  StartTme __ StopTime
mm I |
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L@I u!%educe Energy Consumption

= Use VFDs to Reduce Demand Charges

FawerFJ'gﬁ

= 400 Mile Trip @ 60MPH and 32 MPG
= Trip time = 6.7 HRS, 12.5 GAL, $37.50 (@ $3/GAL)

= 400 Mile trip @ 72 MPH and 26 MPG
= Trip time = 5.6 HRS, 15.4 GAL, $46.20 (@ $3/GAL)
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B 11 BReduce Energy Consumption

mll W
= Use VFDs to Reduce Demand Charges
= Determine Best Operating Point

Well 10 Mator Data- 250HP, 1780 RPM, 0.839 PF, 95 4% EFF, NEMA Des B
Speed (Hz) KV Reading Flow GPM/EW
(from Mitsubishi VFD}  {from Mitsubishi VFD)}  (from Sta flowmeter) (calculated)
60 167 .8 1275 7.60
58 151.1 1161 7.68
56 132 5 1049 792
54 "7 935 7.99
h2 103.5 815 787
50 66.5 685 7.92
48 lost flow at this speed
kW Savings 50.8
System pressure before testing, 55.1 PSI
System pressure after testing, 58 P3| (well in operation)

October 2010


http://www.strand.com/indianapolis_office.htm

BReduce Energy Consumption
%= Use VFDs to Reduce Demand Charges
= Lower kw/demand saves ~$600/month

Monthly Energy Cost

$7,000

$6,000

$5,000

$4,000

$3,000

$2,000

$1,000

SO

Monthly Well Pump Operation Cost Comparison

T
\.\F —— .
\
\
—_—
60 58 56 54 52 50

Pump Speed (Hz)
—+—Total Cost, Avg Prod -#Total Cost, Max Prod

October 2010


http://www.strand.com/indianapolis_office.htm

& Il BReduce Energy Consumption

TR
= Use VFDs to Reduce Demand Charges

= Confirm best operating point works with process and
equipment
= Peak flows
= Minimum flow/mixing requirements
= Hydraulics
= Chemical Feed Systems
= More runtime = more maintenance?
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& Il BReduce Energy Consumption

™8 % Use VFDs to Reduce Demand Charges

= Consider sources of Funding in Payback

= Focus on Energy incentive pays ~40% of up-front
VFD cost

= Additional operational flexibility
= Ramp-up and Ramp-down
= Back-up Control
= May require flow pacing of other equipment

= Longer life/lower maintenance
= Lower bearing load
= Reduced shaft deflection

ﬂ Call-to-Run Fail
oo
Delay
___oscclAntien
Start Delay
- Call-to-Run
Fail Delay

> 40Hz E;Edd

> I

October 2010


http://www.strand.com/indianapolis_office.htm

L. Il BReduce Energy Consumption

“ThR
Use SCADA and Standby Generators to Reduce Demand

=]

ater & T Flow i % Alarm Alarm &
E Generator Control E hg L[ ||| SCADA lil Totals Summary Dialer

Distribution and Paralleling Switchgear

Generator Start

20.00 MGDISIN. Setpoint

GRR-90-01 GRR-90-02

H
Senerator Start
5 MN Delay Setpoint j E j E

Generator Stop SEN-90-01 GEN-90-02

10.00 MGDRETSIN Setpoint

Generator Stop
Delay Setpoint

g Low Oil
Ty T 7 % High Temp
BC-91-01

D Fail

BC-91-01 c ME-90-01

AC Fail

5 MN

c TB-90-02

B£-91-01
Low D&

BC-91-01 Power Monitors
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Il BReduce Energy Consumption

= Use SCADA and Standby Generators to Reduce Demand

October 2010


http://www.strand.com/indianapolis_office.htm

L 11 3IReduce Energy Consumption

mlE W= UJse SCADA to control facility site lighting

Group A Control Group B Control Group € Control Group D Control
Timeclock ___ | Timeclock ___ | Timeclock ___ | Timeclock
| Photocell | Photocell ¥ | Photocell ¥ | Photocell
Timeclock & Timeclock & Timeeclock & Timeclock &
1’4 Photocell 14 Photocell — | Photocell — | Photocell
Manual __ | Manual __ | Manual __ | Manual
HE MH HE MH F"Eufncelll F"Eu‘l‘unnlll
OFff OFf ontro ontro

= Group A = Minimal Roadway Lighting

= Group B = Remaining Roadway Lighting

= Group C = Building-mounted Lighting (Structure 100)
= Group D = Building-mounted Lighting (Structure 200)
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I BReduce Energy Consumption

B W= Use SCADA as an energy management program with
LED lighting (Indoor and Outdoor)

= Dual level switching
= Dimming
= Qccupancy Sensors
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| gOptimize Operational Efficiencies

=R . Monitor Motors to Predict Maintenance and Reduce
Down-time
" On-line motor insulation monitoring
= Identify problem before failure/emergency situation
= Recondition versus rewind

= NFPA 70E (Arc Flash)
i
Selsileie
gTIiT%é;J TEST ON ALARM
RIS MoToR
SEEEEE @ _ooom
: A
Sk e S GPEDI0 - Remote LED
(Optional] Motor Guard (Opfional]
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B 1§ ®Optimize Operational Efficiencies

TR
= Control HVAC equipment from SCADA

= Greater flexibility and customization available
= More user friendly, easier to operate than HVAC controls
= Continuous temperature monitoring (and trending)
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Chemical Room

L Il @Optimize Operational Efficiencies Exhaust Fan
il . .
= Chemical room ventilation Fand KO a0
= Intermittent ventilation to help reduce q>
corrosion e
= QOperator adjustable to account for Repeat Cycle
outdoor temperatures Sim i
BB
el gt
m Runtime
n Starts
° Required
° Run

{2 call-to-Run Fail [
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BFP | GET

Room Temperature | Room Temperature

ETE mp Stats ETE mp Stats

. Dptimize Operational Efficiencies

Il BFF Room

= | arge/Multi-building facility Heat Output
heating and ventilation

GBT Room
Heat OQutput

MAU-50-01 MAU-50-02

= Temperature controlled Make- @ @
up Air Units

continuous or intermittent Room Temp Room Temp

ventilation _socr |l e

Time Interval Time Interval

10 MIN

10 MIN

Time Duration Time Duration

5 MIN

|
|
|
|
|
|
|
|
|
- Applications requiring Make Up Alr' Unit : Mnke Up Alr Unit
|
|
|
|
|
|
|
| 5 MIN

MAU 50-01/02
Shutdown Delay

D HYAC Alarm™
*Fan or MAU Not Running

15 MIN
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#0ptimize Operational Efficiencies

L
= Reduce After Hours (Overtime) Costs with Software
Dialer

= Alarm Message Provides Specific Information
= May eliminate after hours visit

= Obtain real-time SCADA Information from Software Dialer
= Maintain hardware dialer!
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L Il abummary

SCADA systems can be used as a tool to reduce energy
consumption and optimize operational efficiencies!!!

Perform an Energy Analysis and Develop an Energy
Savings Plan

Review equipment installation and application, and
weigh cost versus benefit

Minimal capitol expense could yield significant savings

October 2010


http://www.strand.com/indianapolis_office.htm

11l Muestions

i
= Any questions?
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