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DYNAMIC PUMP OPTIMIZER (DPO)

e Technology Introduction
e Platform Demonstration

e (Case Study: A Utility Experience with DPO
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Our mission is to take the guesswork out of pump operations to free up operators to
focus on all'the remaining daily challenges of efficient, reliable utility operations to
deliver on the promise of water.

« Founded in 2010 by CEO Perry Steger

» Headquartered in Austin with additional offices
in Tennessee, New Jersey, and UK

* Over 150 installations with customers including
City of Houston, Gwinnett County, and City of
Austin

» Specific Energy has over 2.5M hours of proven
run time in the field
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(Ul Preferred Operating Range: Why It Matters
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Preferred Operating Range: A Moving Target
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Preferred Operating Range Why It Matters
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Specific Energy Defined

Energy consumed per volume pumped

Energy In (kWh)

Energy [kWh] _ Power [kW]
Volume [m3]  Flow [m3/h]

Specific Energy =
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Specific Energy lllustrated

Specific Energy (kWh/MG)
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Lowest point is
system minimum
Specific Energy

Narrowest point is
typically pump
Best Efficiency
Point (BEP)



(UM The Operators Challenge

32 combinations
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Green: All pumps in POR (1%)
@ The Operators Cha"enge Orange: One or more pumps outside POR (99%)
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A typical life cycle cost for

5% 3%
10% a pumping system

Energy & Maintenance: Why It Matters
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Installing the DPO
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DPO Instrumentation

-

@ Level Transmitter

Pressure Transmitter Per pump:

—— @ Flow Meter

g

Per Pump Station:

e Suction Pressure or source level
* Discharge pressure

* Total flow

* Power
¢ Speed
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DPO Key Benefits Summary

e Operates pumps as designed
e T[rack and react to changing pump and system conditions
e Minimize lifecycle costs associated with pumping

¢ Intelligent asset management insights for informed decision making

g T e,
SPECIFIC ENERGY



DPO Additional Benefits

Phone / Tablet remote access
Backup SCADA

Customized system dashboards
Customized SMS alarming

Predict pump plugging
Instantaneous system capacity check
Piping analysis

Distributed access to data

Pressure transient control
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Pressure Transient Control - Without DPO
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Pressure Transient Control - With DPO
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Specific Energy: Cybersecurity at a Glance

Specific Energy is on a mission is to transform operations data into
meaningful insights, allowing our users to focus on the task at hand

and trust data management to us.

Security Highlights: ~‘ Security
v' TLS 13 protocols, AES256 encryption S '3(;[33
v' Two-factor authentication required 4
v Daily patches deployed automatically to Secure 8, Security
edge devices at Every atl\}IrI]e
v’ Data backed up on secure, redundant
SEIVETS Secure at
v" Linux Ubuntu Core |oT platform - the Edge
v NIST Framework '
W il T e,

For more information visit

https://www.specificenergy.com/security.html S P E B I FI B E N E R BY



.
DPO PLATFORM

A snapshot of the DPO platform
and its capabilities in action.




DPO Platform - Overview Tab

— e Temple Dane Pump Station 15:03:43 (BST) @ 5 |

Tuesday, July, 6

Overview  SpecificEnergyMap  Pumps Chart Controls Results  Asset Management Alarms  TagFinder  Reports
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5p€CIfIC Energy (kWh/MG) ’ 166.6 ft : 166.7 ft - 166.6 ft 16631 60.0%
873 Ev , “ 4 /
i 1345 gpm | 1274 gpm | 1361 gpm 1239 gpm 1033 gpm
Suction Head (ft)
12.6 Mi H D W Mo Y Custom Live | Static
Discharge Pressure (psi)
9000 127.1H p—n= 1800,
8000 f \ 1600
Source Tanks 7000 1400
GST 6000 | 1200
o
o,
= ' =
S 5000 T 1000 2
fetaat 14 3
4000 843 kWh/MG goo =
3000 600
Target Tanks 77.3 psi -
2000 400
Byran Road
i 1000 | 200
2 0

16:00 Monday, 07/05/2021 16:26:18;l 22:00 06 Jul 02:00 04:00 06:00 08:00 10:00 12:00 14:00

0 Specific Energy | Discharge Pressure m Byran Road Level




DPO Platform - Specific Energy Map

— Temple Dane Pump Station 15:05:11 (BsT) @ ‘A

-

Tuesday, July, 6

Overview  SpecificEnergyMap ~ Pumps Chart  Controls Results  Asset Management Alarms  TagFinder  Reports

Total Flow (gpm] Pump1 Pump2 Pump3 Pump4 Pump5

6243

1337gpm  13.30h 53 1266gpm 14.10h 5] 1366gpm  14.60h 5] 1242gpm 14.48h 57 1023gpm 11.38h  50.8H

Specific Energy (kWh/MG)
862

Suction Head (ft) 1337 gpm 1266 gpm 1366 gpm 1242 gpm 1023 gpm
12.6 " :
Discharge Pressure (psi) ) Flow: 1374 gpm
950 | specific Energy: 633 kwh/MG
77_7 Discharge Pressure: 63.6 psi
300 Power Freq. Flow (gpm)

Pumpl 1.2 kW 0.0 Hz
850 Pump2 1.2 kw 0.0

533 kw 473 H
Pump4 1.2 kw 0.0
Pump5 12 kW 0.0
Current Operating Poi

Meeting all constraints. Filling target
tanks, but limited by max pressure.
Currently in the Specific Energy
deadband.

Target Tank Min Flow; 10000 gpm

Specific Energy (kWh/MG)
=]

Max Discharge Pressure: 77.

1000 2000 3000 4000 5000
Flow (gpm)
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DPO Platform - Specific Energy Map

Temple Dane Pump Station
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DPO Platform - Pump Summary Tab

= e Temple Dane Pump Station 15:06:08 (BST)

Tuesday, July, 6

Overview  SpecificEnergyMap = Pumps Chart Controls Results  Asset Management Alarms  TagFinder  Reports

< PumplSummary 2>

Crane-Deming 8x6x17 5060-Split Case - 150 hy
hs ¥ e Pumpl
250 :
Search
80
Current Status
--------------------- o
= 60 &  Actual Speed 53.3 Hz
'E m
= s  Flow 1322 gpm
E a
& 40 =
£ Head 166.5 ft
Shaft Power 65000 W
50| 20
Percent BEP 854 %
NPSHa 44,1
0
0 500 1000 m 1500 2000 2500 3000
Pump Flow (gpm) e
Tested Pump Head Tested Shaft Efficiency Current Pump Head Current Shaft Efficiency Historical Operation Additional Data >
History from | 05/06/2021 through |05/07/2021 {5 |. Time running outside POR: 0.4%. Settings
misSpany _sopystintytov Ericency | ShakPower
VFD HOA Hand | Off | Auto
100 1
- HQHOA Hand | Off | Auto
50 i
Jan 14 Jan 15 Jan 16 Jan 17 Jan 18 Jan 19 Jan 20 Jan21 Web HOA Hand | Off | Auto

PHI of 87 from 2021.04.13 lronirs HOA Hand | Off | Autn =




DPO Platform - Pump Summary Tab

S Temple Dane Pump Station 15:06:16 (BST)

Tuesday, July, 6

Overview  SpecificEnergyMap = Pumps Chart  Controls  Results  Asset Management Alarms  TagFinder  Reports

< PumplSummary 2>
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]
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------------------- .
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VFD HOA Hand | Off | Auto
100 =711
¥ HQ HOA Hand | Off | Auto
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DPO Platform - Pump Summary Tab

— i = ome——— Temple Dane Pump Station 15:06:22 (BST)

Tuesday, July, 6

Overview  SpecificEnergyMap  Pumps Chart Controls  Results  Asset Management Alarms  TagFinder  Reports

< PumplSummary >
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DPO Platform - Monthly Reports Tab

= e Temple Dane Pump Station o Al @ ‘A

Wednesday, August, 11

Overview  SpecificEnergy Map  Pumps  Chart Controls Results  Asset Management  Alarm Settings AlarmLog  TagFinder = Reports

July 2021 i — 4 Page Width
June 2021
May 2021 M - % . % %
onthly Pump Station Report for Mustang Special Utility District
April 2021 Temple Dane Pump Station April, 2021
March 2021 Executive Summary
February 2021 @ Repairing Pump1 is recommended based on $35,417 Net Present Value (NPV).
v" Station ran in DPO mode for 100% of the month.
January 2021 v~ Station is operating near peak energy efficiency.
December 2020 v~ One or more pumps ran outside POR for 16 hours (3% of total run time).
v~ Station capacity is 94% of factory capacity based on field tested pump curves.
November 2020
Historical Summa
October 2020 Volume (MG} Energy (kWh) DPO Mode Enabled ~ Energy Reductions Lost Opportunity*
Month
September 2020 AR 175 136,840 100% ($748) $0
August 2020 2,226 1,718978 100% (525,360) $0
July 2020 ‘LL‘:};‘;“, 12,135 8,773,360 84% (851,655) $0
-Cak:lated assuming a constant energy cost of 50.10
June 2020 . B volume 2021 B Volume 2020 1 Volume 2019
Year In Review W Savings 2021 M Savings 2020 | Savings 2019
Ma - - — — e + - : S— 4 — —p = —
Y 2020 ) 300 + 1 ‘ ‘
=
April 2020 g 0 ! — I A I
el I
March 2020 s |
£ 100
February 2020 é
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DPO Platform - Monthly Reports Tab

= FnerENER S Temple Dane Pump Station e I
Tuesday, July, 6

Overview  SpecificEnergyMap  Pumps  Chart  Controls  Results  Asset Management Alarms  TagFinder = Reports
June 2021
May 2021
April 2021 Temple Dane Pump Station - Pumpl
April, 2021 Crane-Deming 8x6x17 5060-Split Case Page 2 of 6
March 2021 Pump Health indes (PHI) Reduced Capacity Diays Since Last Test Fiepair Nt Present Vakue
8.4% 18 s3asaT 141.7%
February 2021
Factory and Tested Pump Curves ® Historical Operation Port [ Factory tead 0 Factory Efficency I Tested wead I Tested Eficiency I POR
January 2021
December 2020
November 2020 §
E]
October 2020
September 2020
August 2020 Fiow (gom)
Jul 2020 Operating Summary Pump Repair Financial Factors
Y hignin fiun Time 386.7 hours  Fump fieparr Gost
Maonth Time Outside of POR 53 hours  Annual Discount Rate
June 2020 Tatal Aun Time 19,812 hours  Expected Pump Life 1 0 years
Tatal Run Time Outside of POR 290 hours  Predicted Energy Reduction® $T.083/yr
May 2020
Historical Pump Health Index (PHI) Pump Repair Financial Analysis
Aprll 2020 Present Value of Energy Reduction $60417
Pumgp Repair Cost $25,000
March 2020 et Presant Value (NPV) $35417
Return on investment (RO 141.6%
Intemal Rate of Return (IRA) 25.4%
February 2020
Recommendation
January 2020 This analysis concludes that repairing Pump1 is in the awner's econamic
interest. The repair will also regain BS.8 gom of lost pumping capacity.
December 2019




CASE STU

Guadalupe Blanco River Authority, TX

Raw Water Pump Station No. 2




Case Study: Without DPO Operation

Friday, May 15, 08:15:05
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Case Study: Without DPO Operation

Raw Water Pump Station 2
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Spedfic Energy (kWh/MG)

Case Study: Without DPO Operation
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Case Study: With DPO Operation

speorc enency Raw Water Pump Stati

Total Flow (gj pecific Energy (KWhMG)
92

52.1 Hz
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Case Study: With DPO Operation

SPECIFIC ENERGY
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Raw Water Pump Station 2
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Case Study: With DPO Operation

Current Specific Energy Map Flow Deadband 500 gpm  Specific Energy Deadband 50 |kKWhiMG
Flow: Specific Energy: Discharge Prassure: Soly;lmu.&ne.'m < ‘ Percent of Convex Hull: JEURVN  Current Flow Range 0 gpm
:m}?} Eiiggwarge Pressure. | | ! glow' oy kg i o me\ Max Dwargehg?;czﬁr‘;:
2600 |4 Target Tank-Min Flow | pecific Energy 1419 KWh/MG
|

| | | Discharge Pressure: 135.1psi
| | Flow Power Freq % BEP Flow

|

I
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i 1 | | : . |

| { 7 32480pm 280.9KW 51.8H? oot
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Case Study: Instantaneous Energy Savings

N\
Date From To Flow Setpoint [SEC DPO?
5/18/2020 915 1116 11247| 2019.893|No
5/18/2020 1500 1600 11247] 1855.443|Yes

8.14% Savings |@ high flow setpoint

Date From To Flow Setpoint [SEC DPO?
5/18/2020 2400 700 9720| 2453.477|No
5/18/2020 1200 1445 9720[ 1567.096|Yes

36.13% Savings |@ low flow setpoint
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Case Study: Specific Energy Consumption

From 01/01/2020 to 05/18/2020

Volume Energy Used Energy Reduction Percent Reduction Cost Reduction DPO Mode
1753.2 MG 3350493.8 kWh 0.0 KWh 0.0% $0

Volurne [MG]
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From01/01/2015 to |05/30/2015

Volume Energy Used Energy Reduction Percent Reduction Cost Reduction DPO Mode
1691.9 MG 2433549.3 kWh 0.0 kWh 0.0% $0 87.8%
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Additional Benefits of DPO at GBRA

Capacity Challenge

System design capacity is 25 MGD, DPO as
Digital Twin identified current capacity limited to
18 MGD. Operations were unaware of the issue,
partially caused by air entrainment and faulty air
release valves adding ~250ft of additional head.

Operational Results

For $20,000 USD investment to pig the line,
GBRA regained ~2 MGD. Energy reductions due
to efficient pump operation from DPO. Asset
Management function scheduled pump repair
based on NPV.

e

Solution

DPO identified and quantified root cause of the
issues. Recommended GBRA pig the line and
repair valves, costing approx. $20,000 USD to
regain ~2MGD of capacity. Scheduled repair of
worn pumps to regain balance of capacity.

Financial Results

~2 MGD capacity recovered equivalent to
$735,000/yr in production capacity regained.
Reduction in energy consumption resulted in
$265,000/yr savings.
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Thank You

+44 (0)7500 284930 +1(512) 930 9415

1978 South Austin Avenue, Georgetown, TX 78626
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