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What our e.RIS Users Look Like

Graham Nasby, P.Eng.
Water SCADA & Security Specialist

e With Guelph Water Since 2015
e Spent 10 years in consulting

e Fun Fact: Plays Clarinet

Richard Lester, C.Tech.
Water SCADA Specialist

e Joined Guelph Water in 2019
* Spent 4 years as System integrator
e Fun Fact: Has Psychology degree

e.RIS Hydro Reports — Oct 10/2019 — Toronto, Ontario, Canada
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e.RIS Presentation Outline

your information... smarter™

e Goal of Project

e Challenges with monitoring electricity usage
e Data Collection Equipment

* Role of SCADA System

e The Calculations: The HARD Part

* How the e.RIS Calculation Engine Works

e The Results

* How we use it
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The Challenge R

We are a water utility = a lot of what we do involves pumping water

*  How much electricity do we use to pump water?

Energy, Demand, and Flow

* How much is this electricity costing us? " %
 How can we get good/timely data about how we use electricity? A B
. J 70
* Waiting until we get power bills at the end of each month is not helpful $ 0
;! % 0
* The gold standard is to create an automated reporting tool to give us: B ¢ " E
e kWh per m3 produced HT | ;
» S of electricity per m3 produced a I !
1 0
e Ability to compare one facility to another 5
e Ability to compare one operating strategy vs. another :
4 ¢ ¢ ¢ ¢ ¢ 4
e Timely information for the operations team £ & £ ¥ &£ ¥ £
* Long term reporting to measure performance over time
i Something that looks nice e.RIS Hydro Reports — Oct 10/2019 — Toronto, Ontario, Canada
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Smart Water Initiative (2013)
e Grant money was used to install building digital power meters at water facilities

. ) ) . Energy, Demand, and Flow
e Custom daily power reports created using available tools at the time 5 0

* Reports stopped working in mid-2015 due to data-feed issues o
\d|

Hydro Bill Analysis Company, online services (available since 2015) J i

e Service the city uses to analyze power bills -3 6

* Web-based tool for downloading and analyzing power bills b 0

e Datais only available at the end of each month, monthly power totals only 2;{- g i g

Online Power Reports 2.0 (2016 — 2018) L | ,‘ !

* Operational goal to get a better understanding of electricity usage g A

* Better data feeds available (e.g., IESO now had a live energy cost data feed) 10

* New calculation engine available in e.RIS ;

* Let'sdoit! Y Y N N
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e.RIS Data Collection Equipment
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Ly Plant PLC’s
omm (Flow Data)
Digital Power Monitors 2
R
£U &
3470 )
Bo & g
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wem
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o
8
HMI/SCADA - iFIX

Polls Data 30 seconds
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Data from SCADA —
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" Energy, Demand, and Flow .

7.1.1 Data Sources and Properties ‘ 01 80

Label Units PrI:ger Tagname Description Sampling Mode SI::?::IQ % "

DeR::Ld W Phe WDSCADA.%&‘);VPW“PWNP. Average ::lr:\‘aen: :aesrev:gverﬁbm Svesger PTI5M J - )
T | WA | P | A emte et | 2*ese | PTIOM | 2 :
Energy | kKWh | PH WSCADA‘%?SSVPWWWW' Energy used over an hour penodTotal* PT1H* U\h é . ‘g
Flow Lis PH WDSCADA'%%%GONFIQM F. Well Flow Interpolated” PTIH l(‘l‘ w § ! ! L

(%: denotes the station; see Guelph Waterworks tagging standard) &’ 15 0

< 10 A

9 10

0 0
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your information... smarter™

Measuring Electricity Usage is EASY...

e Calculating Power Costs is HARD! 5 Energy, Demand, and Flow 0

* Ontario has one of the most complicated electricity pricing schemes in the world

* Connection Charges

* Transmission Charges
* Distribution Charges Be
* Energy Usage £4
e Peak Charges

* Ontario Hourly Energy Prices
* Time of Day Adjustments

* Global Adjustment

* Global Adjustment Estimates
* End of the Month Balancing
* Etc.

Flow (Lfs)

Real Demand (kW)
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e.RIS Power Calculations
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Hydro One — General Service -Energy ] [ Hydro One — General Service -Demand |

Hydro One Hydro Cost Hydro Cost

<50kW >50kW o) ot )
General Service — General Service - Demand S irst Rate [<7S0kWH] >>Debt Retrement Charge &5 a0
Enerqy (aka Two Tiered) e o) e AT e
Arkell 08 Arkell 06 P veirr i e

80

. 4|
>>Transmission Network Charge >>Loss Factor
Arkell 14 Arkell 07 S Transmizsion Cannection Charge
>>Loss Factor
Arkell 15 >>Wholesale Market Rate Instantaneous Power
>>Rural Rate Assistance 35
>>55 Admin Charge

>>Distribution Volumetric Rate

>>Transmission Connection Charge
>>Transmission Connection Charge

| 2>Transmission Connection Charge |

Guelph Hydro C ransformer Allowance

<50kW >50kW U J

Time of Use General Service
Calico Burke Well

Carter Clythe Creek fhvere ot Medro Cost

k

Real Demand (K'W)

N

60

2% 50

Guelph Hydro — Time of Use ] [ Guelph Hydro — General Service ]

err

%]
(=3

40

nergy (KWwh)
Flow (Lfs)

. Energy Cost Today Energy Cost Today vl
Clair Booster Downey Accumuiating KWh Accumulating kwh ¢
wy
Dean Emma >>0n Peak Rate >>Debt Retirement Charge 15 30
>>0ff Peak Rate >>Wholesale Market Rate n
Helmar Membro SSiid Peok Rate S>GA Fate Rider a
- >>Distribution Volumetric Rate >>Service Charge o
Queensdale Pajsley >Transmission Network Charge 5555 Admin Charge [ 10 20
>>Transmission Connection Charge >>Loss Factor
Robensan Park >>Debt Retirement Charge T

>>Loss Factor

Uni\feﬁsty >>Wholesale Market Rate Power Cost Today. 5
>>Rural Rate Assistance Instantaneous Power
>>Mon! i r
Water Street Monthly Service Charge >>Distribution Volumetric Rate ]
>>55 Admin Charge —
>>Transmission Connection Charge
Woods >>OEP Charge >>Transmission Connection Charge 0
>>Loss Factor Rate L
>>Transformer Allowance

10
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Power Calculations — One Site Example
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Hourly Energy Cost ;. rate) = Hourly Energy Used * First Rate
When the total energy for the month has exceeded 750kWh then:

Hourly Energy Cost gemaining rate) = Hourly Energy Used * Remaining Rate

In addition to the normal two tier rates there are also a number of extra rates that are associated with energy usage. Some

of them directly apply to the energy used and make the Non-adjusted Rate:
Non-adjusted Rate = Distribution Volumetric Rate + Debt Retirement Charge
So that;

Hourly Energy Costyon.adjusteq) = Hourly Energy Used * Non-adjusted Rate
Others rates are applied to the adjusted energy used:

Adjusted Hourly Energy Used = Hourly Energy Used * Loss Factor

The adjusted rate is determined as follows:

Adjusted Rate = Transmission Network Rate + Transmission Connection Rate
+ Wholesale Market Rate + Rural Rate Assistance Rate

Which creates a fourth Hourly Energy Cost calculation:

Hourly Energy Cost pgjusteq) = Adjusted Hourly Energy Used * Adjusted Rate

One more Hourly Energy Cost calculation is created which multiplies the
second tier rate by the difference between the non-adjusted and adjusted
energy used:

Hourly Energy Cost piterence) = (Adjusted Hourly Energy Used — Hourly Energy
Used) * Remaining Rate

The five Hourly Energy Cost are then summed to get the total Hourly Energy
Cost:

Hourly Energy Cost(ma,) = Hourly Energy Cost(First Rate) +
Hourly Energy c‘:’St(Remaining Rate) w7

Hourly Energy Cost yo, agjusted) +

Hourly Energy Cost s g;ysteq) +

Hourly Energy Cost piccerence)

Flow (Lfs)

pli

10

e.RIS Hydro Reports — Oct 10/2019 — Toronto, Ontario, Canada
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e.RIS Power Calculations — IESO Data Feed
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e .RIS

e.RIS WebData
Live Data Feed

Plant PLC’s

(Flow Data)

<= S

Live Feed of Hourly
Global Adjustment
Hourly Energy Prices

ieso

Connecting Today.
Powering Tomorrow.

e.RIS

Digital Power Monitors ‘ ‘
Polls Data Every — —
Second =AM

e .RIS

Calculation

Engine

Hydro Reports

Apparent Demand (kWA
Real Demand (KW)
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Constant Editor
Add New Constant Reload
Show 10 || entries Search:
Energy, Demand, and Flow
Name Value Description 15 90
GHEGLFSM1RMI 1.0260 % Total Loss Factor - Secondary Metered 5000k Edit a0
GHEGSC1DDRMI 0.0070 % Debt Retirement Charge 0-50kW Edit H
0.007 (2015-10-01 — = |
2016-10-31) ‘ |70
GHEGSC1FPRMI 0.087 $ Off-peak rate 0-50kw = S
0.077 (2015-10-01 — >3 60
2016-10-31) y X
0.065 (2017-05-01 — e -
2017-10-31) > 0 g . 50 3
GHEGSC1LFRMI 1.026 Time Of Use Loss Factor - Hydro Cost Calculation Edit . E v
- o 3
GHEGSCILLRMI 0.026 Time Of Use Line Loss Factor - Hydro Cost Calculation = ‘e 0 @
. i
GHEGSC1MPRMI 0.132 3% Mid-peak rate 0-50kW Edit I
0.114 (2015-10-01 — S ¥ N
2016-10-31) n
0.095 (2017-05-01 — :
2017-10-31) Pl
GHEGSC1MSRMI 0.562666 $/day Time Of Use Monthly Service Charge - Hydro Cost Edit
Calculation — 10
GHEGSC10EPRMI 0.0011 Time Of Use OEP Charge - Hydro Cost Calculation Edit
GHEGSC10OPRMI 0.180 ON-Peak rate 0-50kWh Edit 0
0.135 (2015-10-01 —
2016-10-31) Qco ny °¢¢ \10 \(&0 150 ,p'a
0.132 (2017-05-01 —
2017-10-31)
GHEGSC1RRRMI 0.0013 Time Of Use Rural Rate Assistance - Hydro Cost Edit

Calculation
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Edit: TOU kWh Daily Cost - 2017 DF

Save Save & Close Close Add Version Constants  Add Input | Add Output

| General Settings & Versions | Variables | View (V1)

| Input Query. Start Offset Duration UseCache Used In
KWH_1H_CB PH.WDSCADA.CBSPMO1PMQKW.F_CV:periodTotal:PT1H PID PID false 1 Rename En e rgy f De man d, d nd Flow
KWH_1H_CFH PH.WDSCADA.CWSPMO1PMQKW.F_CV:periodTotal:PT1H P1D PID false 1 Rename gD
KWH_1H_Cw PH.WDSCADA.CABPMO1PMQKW.F_CV:periodTotal:PT1H P1D PI1D false 1 Rename
KWH_1H_DW PH.WDSCADA.DEBPMO1PMQKW.F_CV:periodTotal:PTIH P1D PID false 1 Rename BO
KWH_1H_HT PH.WDSCADA HEBPMO1PMQKW.F_CV:periodTotal:PT1H PID P1D false 1 Rename 70
KWH_1H_QW PH.WDSCADA.QUBPMO 1PMQKW.F_CV:periodTotal:PTIH P1D P1D false 1 Rename dq
KWH_1H_RB PH.WDSCADA.ROBPMO1PMQKW.F_CV:periodTotal:PT1H P1D P1D false 1 Rename X § 6 0
{ Constant value Description aR J
0.180 -7 %
GHEGSC10PRMI 0.135 (2015-10-01T00:00:00—2016-10-31T00:00:00) ON-Peak rate 0-50kWh y E 50 j
0.132 (2017-05-01T00:00:00—2017-10-31T00:00:00) v LB ]
w
01325 B E 3
GHEGSC1MPRMI 0.114 (2015-10-01T00:00:00—2016-10-31T00:00:00) Mid-peak rate 0-50kW Gt 40 0
0.095 (2017-05-01T00:00:00—2017-10-31T00:00:00) 0¥0 E
el wie
GHEGSC1FPRMI 0.077 (2015-10-01T00:00:00—2016-10-31T00:00:00) Off-peak rate 0-50kW = 30
0.065 (2017-05-01T00:00:00—2017-10-31T00:00:00) n
0.0133 § 0
GHEGSCIVCRMI 0.0128 (2015-10-01T00:00:00—~2016-10-31700:00:00) Distribution Volumetric Rate 0-50kW q
0.0116 (2017-01-01T00:00:00—2018-01-01T00:00:00) 20
0.0051 §
GHEGSCITCRMI 0.0047 (2015-10-01T00:00:00—2016-10-31700:00:00) Transmission Connection 0-50kW
0.004 (2017-01-01T00:00:00—2018-01-01T00:00:00) 10
0.0068 §
GHEGSC1TNRMI 0.0066 (2015-10-01T00:00:00—2016-10-31T00:00:00) Transmission Network 0-50kW
0.0052 (2017-01-01700:00:00—2018-01-01700:00:00) 0
0.0070 % 3
Cacraliriil 0.007 (2015-10-01T00:00:00—2016-10-31T00:00:00) DE Reteement chame's SeW éo ny &* 10 (‘,0 150 ,Da
0.0060 % v )
GHEGSC1WMRMI 0.0057 (2015-10-01T00:00:00—2016-10-31T00:00:00) Wholesale Market 0-50kW
0.0036 (2017-01-01T00:00:00—2018-01-01T00:00:00)
GHEGSCIMSRMI 0.562666 $/day Time Of Use Monthly Service Charge - Hydro Cost Calculation

GHEGSCILLRMI 0.026 Time Of Use Line Loss Factor - Hydro Cost Caleulation
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Calculated Tags

Edit: TOU kWh Daily Cost - 2017 DF

Save | Save & Close  Close Add Version Constants | Add Input | Add Output

General Settings & Versions | Variables  View (V1)

| Name o] Type Enabled
| Tou kwh Daily Cost - 2017 DF ef1553df-bcas-4ee5-857d-05e0e0a99238 automatic - Q

|

| Description |
lﬂme Of Use Hydro Cost Calculation

|

|

|

| schedule will run at 1:00, every day
Months
Da
Weekday:
Hours x lam

Minutes ® 100

| Last Run Update

~
: o
2019-10-04 01:00:00 2019-10-04 | 01:00:00 X |
1 v {
[ Version Effective Expires Published (Enabled) | N v
1 2017-01-01 inuse o( 3
0 -
c u

Real Demand (K'W)
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Edit: TOU kwh Daily Cost - 2017 DF

Save ' Save & Close } Close | Add Version Constants | Add Input | Add Output |

General Settings & Versions Vanables | View (V1)

| Bigecinal Wifats = 0; Energy, Demand, and Flow
2 BigDecimal kWhCost = 0; 90
BigDecimal Delivery = 0;
4 BigDecimal LineLoss = 0;
5 BigDecimal Regs = 0; a0
6 BigDecimal Flat = 0; \
BigDecimal Debt = 0; | ‘
° def eCostFunct;ion(KWH_lH, GHEGSC1OPRMI, GHEGSC1MPRMI, GHEGSC1FPRMI, GREGSC1VCRMI, | 70
GHEGSC1TCRMI, GHEGSC1TNRMI, GHEGSC1DDRMI, GHEGSC1WMRMI, ECOST_TDAY) d 1l [
ECOST_TDAY.value =0; cs3 | 60
BigDecimal kWhCost = 0; o |
if (!KWH_1E.empty) { ¢ | ~
for(Data d : KWH_lH.array) { E | 1/ 50 o
//Summer Rate Months v E | 1/ a
if (d.getMonth() >= 5 && d.getMonth <= 10 ){ 3 |
//find if date is weekday U\ 0 | 40 %
if (d.getDayOfWeek () >=2 && d.getDayOfWeek ()<=8) { 0¥ 0 | i
//calculate off-peak from 7pm to 7am C§=
if((d.getHour () >=0&&d.getHour ()<7) | | (d.getHour () >=19&&d.getHour ()<=23)) { w w g 0
21 kWhRate = GHEGSCIFPRMI.value; n @
22 } ,\ |l
//calculate Mid-Peak dq
24 if((d.getHour () >=7&&d.getHour ()<11) | | (d.getHour () >=17&&d.getHour ()<19)) { )
kWhRate = GHEGSCIMPRMI.value;
2 }
2 //calculate On-Peak ].0
if (d.getHour () >=11&&d.getHour () <17) {
kWhRate = GHEGSC1OPRMI.value; 0
}
1 }
//find if date is a weekend @0 QVQ J@ \'r@ \Ge 150 ,f

//calculate for off-peak
if (d.getDayofieek ()==1 || d.getDayOfWleek ()==7){
kWhRate = GHEGSC1FPRMI.value;
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So what did this get us....

4015
) 3
g
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357 ?
i :
v.]n]
i :
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i s
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Accessing the web-based e.RIS Reports e s

Energy, Demand, and Flow

™
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Report: | arkell 14 Power - Daily « | Duration: | 1 week .| Start:| 20191002 | 00.00:00 End:| 20181008 | 000000 < > Clearcachez O] | Send
) Report Viewer Comments & Review
T Arkell 14 Power - Daity Renoek: ArsellL 3 Power.- Datlv; Add Comment
° et
Stan: 2019-Oct-02 Reference ~ Dates Operator ~ Comment
End: 2019-0c1-08 No data available in table
Tp— Run Time: 2019-Oct-09 13:28.55
& Energy, Demand, and Flow 5

| s
70
60
s §
w B
0
20

L.}
0

Apparent De and gt
Real Demand (KW)

Flow (Lfs)
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Energy (kWwh)

Demand (kW)

Partner Conference

e.RIS Hydro Reports - Results .

Energy, Demand, and Flow » . Energy, Demand, and Flow

9.8
l 9.7
9.6

9

———
_’

—
——
o o
= o
k 7o

emand

9.3
9.2
9.1

Flow (L/s)

nergy (KWwh)

oparent C

Real Demand (KW)

8.9
8.8
8.7

—
=
——
©
o

Flow (Lfs)
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Time Max Demand (kW) |  Max Demand Energy USe (kWh) | Booster Pump Flow | Energy Perm3 | Energy Cost Est. Cents Per m3
Timestamp Volume (m?) (KWh/m3) Today (S) (¢/m3)
Calculation Calculation

2019-Sep-01 41.429 09:41 847 764.0 1.109 111.01 14.53
2019-Sep-02 41580 18:30 871 784.0 1111 145.45 1855
2019-Sep-03 41925 15:09 848 768.0 1104 14137 18.41
2019-Sep-04 41510 18:32 860 769.0 1118 143.28 18.63
2019-Sep-05 41.609 07:32 844 753.0 1121 140.93 18.72
2019-Sep-06 41384 18:45 836 7430 1118 139.67 18.67
2019-Sep-07 41.461 11:59 862 764.0 1128 11297 14.79

[ Time | Total Energy Usage (&Wh) |  Total Hydro Cost Est. () |

| sep2019 | 5968 | 934.68 |

Hourly Energy Usage

44
42
40
38
36
34
32
30
28
26
24
22
20

Flow (Lfs)

Real Demand (KW)

Power Monitoring Total Usage (kwh)

e.RIS Hydro Reports — Oct 10/2019 — Toronto, Ontario, Canada
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( iibhal I h Helmar Power - Daily
u e p Start: 2019-Sep-01
AN S End: 2019-Sep-30

B Run Time: 2019-Oct-04 07:12:03

Time Max Demand (kW) Max Demand Energy USe (kWn) | Booster Pump Fiow |  Energy Perm3 Energy Cost Est. Cents Per m3 90
Timestamp Volume (m?) {(kWh/m3) Today (S) (¢/m3)
Calculation Calculation

2019-Sep-01 41.429 09:41 847 764.0 1.109 111.01 14.53
2019-Sep-02 41.580 18:30 871 784.0 1111 145.45 18.55 - 80
2019-Sep-03 41925 15:09 848 768.0 1.104 14137 18.41
2019-Sep-04 41510 18:32 860 769.0 1.118 14328 18.63
2019-Sep-05 41.609 07:32 844 753.0 1121 140.93 18.72 ‘ 70
2019-Sep-06 41384 18:45 836 7480 1.118 139.67 1867 g
2019-Sep-07 41.461 11:50 862 764.0 1.128 112.97 14.79 g o
2019-Sep-08 41.600 19:16 858 775.0 1.107 112.45 14.51 5 60
2019-Sep-09 41.523 11:44 847 760.0 1.114 141.24 18.58 Us
2019-Sep-10 42 008 12:05 854 764.0 1.118 142.16 18.61 0 ?
2019-Sep-11 41558 07:23 852 756.0 1127 142.19 18.81 X ¢ € 50 |
2019-Sep-12 41952 1215 260 759.0 1133 143 40 18.89 .t 3 w
2019-Sep-13 42.841 00:49 831 743.0 1.118 138.01 18.70 [u1s) E 3
2019-Sep-14 41.681 07:29 845 750.0 1.127 110.75 14.77 0« 8 0 o
2019-Sep-15 41.497 18:10 866 768.0 1.128 113.49 14.78 chko L
2019-Sep-16 41735 10:06 849 759.0 1.119 14062 1853 W "‘ n
2019-Sep-17 41.606 11:04 849 758.0 1.120 141.32 18.64 : g 30
2019-Sep-18 41483 18:31 853 7640 1116 142,07 18.60 -
2019-Sep-19 41.477 22:19 862 757.0 1.139 143.80 19.00 dq
2019-Sep-20 42 908 09:36 785 7080 1.109 12823 1811 N
2019-Sep-21 41.492 09:05 854 759.0 1.125 111.92 14.75
2019-Sep-22 41.326 09:08 860 760.0 1.132 112.71 14.83
2019-Sep-23 21419 1239 347 755.0 1122 14051 18.61 10
2019-Sep-24 41428 20114 847 753.0 1125 14050 18.66
2019-Sep-25 41.408 18:02 847 754.0 1.123 141.24 18.73
2019-Sep-26 46.926 12:13 844 749.0 1.127 140.28 18.73 0
2019-Sep-27 43.006 06:50 864 754.0 1.146 144.16 19.12 N ¢ ¢ ¢ $ $ )
2019-Sep-28 41.307 08:49 846 753.0 1.124 110.88 14.73 o o uﬁ \A‘, \G 15 ,p
2019-Sep-29 41.403 04:12 849 759.0 1.119 111.27 14.66
2019-Sep-30 41.433 09:44 849 754.0 1.126 141.50 18.77

Time | Total Energy Usage (\Wh) | Total Hydro Cost Est. ) |

Sep 2019 | 25.486 | 3.970.28 |
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Energy, Demand, and Flow i
40 0 80
PR 70
Bocster Pumo Flow | Energy Perm3 | Energy Cost Ext- Cents Per m3 Sa
Volume ()] (¢/m3) ¥
Calculason Calcutaton st ¥ 0
7 764.0 1.109 111.01 1453 350 % 5 )
5 7840 1111 145 45 18 55 SER 2
768.0 1.104 14137 18.41 Bok i | 3
769.0 1118 14328 1863 T | we
753.0 1.121 140.93 18.72 wie
748.0 1.118 139.67 1867 18 1 \/ X
7640 1.128 11297 14.79 ¢
7750 1107 112 45 1451 10 i A
7 760.0 1114 14124 18 58 ;
AR "VJT L
0
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|\

Energy, Demand, and Flow

Real Demand (kW)

* Not a High Performance SCADA

Graham Nasby - Graham.Nasby@guelph.ca
Richard Lester — Richard.Lester@guelph.ca
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