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To: Matthew Phillips, Company: City of Guelph, Water Services
Water Security Co-Ordinator (SCADA) Division
From: Sharmane Propper Our File: 208011.1100.12
Cc: Don Plouffe, Principal, HNSi Date: August 24, 2012

Rick Chilton, Water Supervisor,
Township of Centre Wellington

Don Kissner, General Manager, Chatham-Kent
PUC

Subject:  Showcasing Water Innovation (SWI), HNSi Hydrant Installation and Testing

The contents of this memorandum are intended only for the recipient. Any other use and/or reproduction without prior consent of Eramosa Engineering Inc. is strictly prohibited.

Introduction

This is a technical memo (TM) to document the installation and demonstration of the HNSi, Hydrant Pressure
Transmitters installed as a part of the SWI project with Guelph Water Services, City of Guelph, Water System
Efficiency Upgrade; Monitoring, Predicting and Improving. This is an interim TM prepared after the initial
installation and testing of three transmitters in Centre Wellington, two transmitters in the City of Guelph and two
transmitters in Chatham-Kent. A final TM will be issued after one year of operation. More information
regarding the device itself is available on the company’s web-site at:

http://www.hydrantnsi.com/

The transmitters were installed at the following locations on the date and times specified below, installation was
completed by Precision Hydrant Services of Elmira, ON.

= City of Guelph
0 Watson & Dunlop — Thursday June 21, 2012 11:00pm
0 Rickson & Kortright - Thursday June 21, 2012 12:00am
= Centre Wellington, Fergus
0 580 Gartshore — Thursday June 28, 2012 8:08am
0 Beatty Line, North of Garafraxa — Thursday June 28, 2012 10:17am
o Mill Street — Thursday June 28, 2012 1:30pm
= Chatham-Kent
0 Eberts Line — Thursday July 20, 2012 1:16pm
0 Richmond & Bothwell — Thursday July 20, 2012 1:55pm

Torque testing was completed on May 24, 2012 to demonstrate that the modified hydrants would continue to
meet requirements of AWWA Standard ANSI/AWWA C502-05, “Dry-Barrel Fire Hydrants”, prior to installation
(see the full report, sealed by a professional engineer in Appendix A, for more detail). The modified hydrants
were successfully demonstrated to meet the requirements of C502.
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Installation Process
The installation process consisted of the following steps:

Communication Data Plan and Software Set-up
Transmitter Configuration and Transducer Calibration
Confirmation of Fire Flow Testing and Physical Installation
Confirmation of Field Communications

Head-to-Head Pressure Verification Testing

Migration of Software and Reporting to the Partner’s Facility

oA~ WNE

Communications Data Plan Set-up
Prior to installation, the following items needed to be completed:
1. Cellular data plan and Gmail account set-up:

a. Each of the partners set-up a GSM, GPRS cellular data plan with Rogers Communications for each
pressure transmitter. Typically, the partner's communications group set these plans up to realize the
benefits of lower per device costs with their multi-user plans. The SIM cards were delivered to
Eramosa Engineering for installation and testing of communications prior to the field installation of the
device.

b. E-mail accounts were set up for each transmitter as well as one inbox per location to enable two-way
transmission of data from the owner's data storage and reporting location to the pressure
transmitters. Gmail was chosen as it utilizes POP3 and SMTP protocols to send and receive emails.
It is also more secure than some of the other “free” email options as it uses SSL-Protocol to transfer
data.

2. MySQL Database installation:

a. MySQL community edition was installed as it is available under the General Public License (GPL), at
No cost.

b. MySQL is required for access to the Keller Data Manager software.

3. The Keller transmitter comes with free configuration software that enables a relatively easy set-up and
calibration of the device. Once the SIM card had been inserted and the battery plugged in the GSM-2
transmitter could be connected to a laptop computer used in Eramosa’s testing facility.

4. Eramosa’'s SCADA Reporting Software, e. SCADA.r, was configured to report on data collected during the
installation and prior to the migration of the software to the partner’s facility. Typical e.SCADA.r reports are
presented in Appendix B.

Transmitter Configuration and Transducer Calibration

In order to configure the transmitter, the properties of the transmitter were loaded onto the configuration set-up after
the correct comport number on Eramosa’s laptop was selected and then the read configuration button was selected.
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The following are the general settings established in the configuration software for this project.

o Enabled Functions
=  Check and Measure
0 Hardware Settings
= Connected Device(s) /Type - Type (7) SDI12 & Baro & Dig. Inp.1 & Volt.Inp.
= Power Supply for External Devices - 12 volts
0 SIM Settings
= ID (Tel.Number of SIM-Card)
e Enter number for SIM card
= SMS Service Center Number
e Currently using Rogers SMS Services +17057969300
= SIM-PIN - Leave blank
0 Measuring Channels/Save Channels
= P Baro, T Baro, Volt. Inp.1
o Amount of Characters
= Keep defaults provided when type 7 is selected
0 Measure
* Interval set as 00:05:00 record every 5 minutes
= Check send to email (enter Gmail in space provided)
= Send email after X-Measurements
e Setto 12 (sends email after every 12 measurements or once an hour
e |t was decided to send transmission bursts once an hour. Initially it was thought that
bursts would be sent every 6 hours to conserve battery power. However, the bigger
size of transmission associated with this latter setting resulted in the occasional
transmission interruption. During testing the decision was made to reduce the setting,
and the manufacturer confirmed that battery life would not be impacted as a result.
Battery life was identified as proportional to the duration of total transmission time.
= Uncheck Record Data Transfer (email) and Event-Logging
0 GPRS/Email Account
= APN - internet.com
= User Name - wapuserl
= Password - wap
= DNS-Server (optional) - 208.067.222.222
o Email Account
= Name - Used Transmitter 1,2,3,4 etc. for each set up
» Email(User ID) - Email for transmitter
= Password - Password that is set up with email
» Email Address (return address) - Same as User ID email
o SMTP-Server
= Server-Address (Outgoing Emails): — smpt.gmail.com — Port 465 — check Transfer Data
through SSL-Protocol
=  POP3-Server (incoming Emails): - pop.gmail.com — Port 995 — check Transfer Data through
SSL-Protocol

Once settings were completed Write Configuration was selected to write settings to the transmitter.
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Once configured, and communications with each transmitter were confirmed, each pressure transducer was
calibrated using a 0 to 100 psi testing apparatus. In each case the calibration was found to match the manufacturer's
literature and was found to be linear through its range.

Confirmation of Fire Flow Testing and Physical Installation

Just prior to the physical installation of the units, a test was performed to confirm fire flow capacity and pressures.
Subsequent to the installation, the test was performed again to confirm fire flow capacity and pressures.

This process included:
e Fire flow measurement
0 Taking of static pressure reading
o Installing dechlorinating diffusers
0 Running single barrel and double barrel hydrant flows while taking pressure readings
Drain hydrant, remove internal parts
Attach transmitter, wrap antennae around stem up to top
Replace parts
Cut antennae to fit within hydrant/trim and secure to hydrant
Secure antenna and replace hydrant cap
Repeat fire flow measurement
Label and store removed hydrant internal parts for later use at the owner’s facility
0 When the pressure transmitter/transducer is moved or removed, the original valve stem can be
reused, rather than installing new parts.

The HNSi recommended install procedure was followed, and typically required less than 90 minutes. For more
details regarding the installation and a video of a typical installation please visit the HNSi web-site.

Centre Wellington Installation Pictures

06/28/2012 8:28am

06/28/2012 9:08am © 06/28/20129:13am  06/28/2012 9:24am
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Fire flows were remained consistent before and after the installation of the transmitters as per the fire hydrant flow
test reports presented in Appendix C.

Confirmation of Field Communications

During testing, the transmitter reading interval was set to two (2) minutes and the data burst interval was set to fifteen
(15) minutes to allow for quick confirmation of communications and pressures. After the install was completed
onsite, a new transmitter configuration was sent from Eramosa’s office to the each transmitter via e-mail to confirm
two-way communication had been established. The re-configuration setting that was sent through changed the
sample interval and data burst intervals to every five (5) minutes and every hour. Two way communications were
confirmed in every installation.

Head to Head Testing

Head to Head testing was conducted at each location to verify the pressure readings taken at the hydrant were
consistent to the data that was logged into the MySQL database. Pressures are presented in psi. The hydrant
pressures taken in these tables have not been calculated to incorporate bury depths indicated. Bury depths must be
converted to psi, and then subtracted from the transmitter value to be compared directly to the hydrant reading. In
some cases the pressure gauge reading at the hydrant ranged from a low to high value during the measurement,
and is reported as a range. Within the limits of the accuracy of the gauge and transducer, and accounting for the
variation in time stamp, the readings corresponded well. Results of the Head to Head Testing are presented in
Appendix D.

Migration of transmitter reporting software to client site

The installation of Keller GSM-2 Data Manager and MySQL software has been completed at the City Of Guelph
and Chatham-Kent. Both facilities are receiving their data. Additionally, in the case of the City of Guelph,
Eramosa’s e.SCADA.r reporting software has been configure to allow staff to custom create reports show
pressure and remaining battery life for each unit.

We are currently working with the IT department at Centre Wellington to address some software version issues
before migration can be completed. The set-up will be similar to Guelph’s.

Guelph On-Site Installation

The following steps were taken during the migration of communications, data collection and reporting to the City
of Guelph'’s facility:

0 A back-up of the MySQL database was done at Eramosa Engineering

0 MySQL Server and MySQL Workbench were installed with security settings to enable e. SCADA.r
access.

0 The MySQL back-up was restored on on-site.

o Keller Data manager software was installed and the database was set to save data to the City’s
MySQL database.

o0 Testing was done to ensure that the data manager was reading from the Gmail accounts and writing
to the MySQL database.

0 e.SCADAv1.0 was installed and the MySQL data adapter was pointed to Keller MySQL database

o0 Atypical report was created for pressure readings and battery life.

o City staff were trained on the set-up and use of the database and reporting system.
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Chatham-Kent PCAnywhere installation

o0 The installation was completed over a VPN connection using PCAnywhere software, in essentially a
similar manner with the exception of e. SCADA.r not being installed at Chatham-Kent. The Chatham-
Kent PUC (Public Utilities Commission) has its own report viewer that it will be using.

0 During the installation of MySQL a known error occurred due to the Windows 7 environment and was
corrected then install went smoothly

Conclusion

Installation of the transmitters went smoothly, and communication to and from has been consistent. Pressure
readings for all transmitters have documented peaks and dips at a steady pace. Based on fire hydrant flow
testing that was done before and after install of the transmitters no impact on pressure has been recorded after
transmitters were attached. Head to head testing indicated that pressure readings being recorded by the
transmitter were accurate given the bury depth of each hydrant. The hydrant transmitters will be monitored for
one year and a final tech memo will be completed at that time.
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Appendix A — Torque Testing to AWWA C502-05
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Len Jobin, P. Eng.

71 Wyandott St
Chatham ON N7M 2T5
(519) 352-5182

(519) 352-6769 (Fax)
M jobin@mnsi.net

May 2012

Report on Tests of Hydrant Network Solutions Inc.
Data Rod Assembly for Dry-Barrel Fire Hydrants

Tested for: Hydrant Network Solutions Inc.

Tested Performed by: Hydrant Network Solutions Inc., 78 Kerr Ave.
Chatham Ontario

Tested Witnessed by: Len Jobin, P. Eng. Structural Engineering

Hydrants tested in accordance with AWWA Standard ANSI/AWWA
C502-05, “Dry-Barrel Fire Hydrants”




Len Jobin, P. Eng.

Structural Engineering

71 Wyandott St.
Chatham ON N7M 2T5

(519) 352-5182
VA\/" (519) 352-6769 fax

jobin@mnsi.net

May 25, 2012

Report on Tests of Hydrant Network Solutions Inc.
Data Rod Assembly for Dry-Barrel Fire Hydrants

Hydrant Network Solutions Inc., 78 Kerr Ave. Chatham Ontario

Hydrants tested in accordance with AWWA Standard ANSI/AWWA C502-05,
“Dry-Barrel Fire Hydrants”

INTRODUCTION

I was retained to observe and report on testing of a prototype Dry-Barrel Fire Hydrant data rod
assembly and provide a report on the findings. The testing was carried out on 24 May 2012 and the
findings are summarized in this report. The report is based strictly on visual observations of the testing
as witnessed.

TEST APPARATUS:

The test apparatus consisted of a vertical rig supporting a fully functional dry-barrel fire hydrant,
which was assembled with the Hydrant Network Solutions data rod assembly as detailed on the
attached drawings SR-001 thru SR-005. A shortened hydrant bury of approximately 16” was
used for testing purposes which satisfies the AWWA C502-05 standard requirement of 5 ft. or
less for bury depth.

The assembly was secured to a solid steel base anchored to the concrete floor slab. Torque was
applied with a certified Armstrong Model 64-455A torque wrench (see attached certification of
calibration). Calibrated : Jan. 25 2012 by Isolab Calibration Services (Windsor Ont.).

The component tested at this time was limited to the Model DR-1A Data Rod Assembly from
Hydrant Network Solutions. This data rod assembly (rod assembly, probe end, tube, cap and
clamp) is detailed on the attached drawings indicating dimensions and grades of steel as well as
all welds and fasteners.
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Appendix B — Example e.SCADA.r Reports
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Appendix C — Fire Flow Testing Reports

580 Gartshore Before Install
580 Gartshore After Install
Beatty Line N Before Install
Beatty Line N after install

Mill Street Elora Before Install
Mill Street Elora After Install
Chatham-Kent 2012-08-01-160837
Rickson-Kortwright Fire Flow #1
Rickson-Kortwright Fire Flow #2
Watson-Dunlop Fire Flow #1
Watson-Dunlop Fire Flow #2
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Appendix D — Head to Head Test Results
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Table 1: Guelph Transmitterl Head to Head Comparison (Bury Depth 8’ (3.5 psi) Adjustment not Calculated)

Date

22/06/2012 9:57:00 PM

22/06/2012 10:02:00 PM
22/06/2012 10:07:00 PM
22/06/2012 10:12:00 PM
22/06/2012 10:17:00 PM
22/06/2012 10:22:00 PM

Hydrant

66 to 68
67 to 68
67 to 69
67 to 68

66
66 to 67

Transmitter

72.15297365
70.88152929
71.1007426
70.253125
73.49748911
71.14459604

74
73
72
71
70

69

68 i—I

67
Gﬁﬁ

65

—#—Hydrant Low
—@— Hydrant High

Transmitter

2, 2, 23 2, 2, 2, 2,
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Table 2: Guelph Transmitter2 Head to Head Comparison (Bury Depih € (2.9 psi) Adjustment not Calculated)

Date

22/06/2012 11:12:00 PM
22/06/2012 11:17:00 PM
22/06/2012 11:22:00 PM
22/06/2012 11:27:00 PM
22/06/2012 11:32:00 PM
22/06/2012 11:37:00 PM

Hydrant

48
47 to 48
47
47
47
47

Transmitter

50.52387359
49.64702036
49.63240854
49.64702036
50.08544697
49.35472997

50 =~

49
48 - 4= Hydrant Low

47 - >‘ V' o D, D _
I T T T

46 -

Hydrant High

| == Transmitter
2 2R 22, 22, 22, 22

1 0% X 06*/2 06/20 06/30 06/20/ 06720
1,.27,727,724,24,%2;
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Table 3: CW Transmitter 3 Head to Head Comparison (Bury Depth 6'6” (2.8 psi) adjustment not Calculated)

Date

28/06/2012 9:32:00 AM
28/06/2012 9:37:00 AM
28/06/2012.¢:42:00 AM
28/06/2012 :47:00 AM
28/06/2012 9:52:00 AM
28/06/2012 9:57:00 AM
28/06/2012 10:02:00 AM

Hydrant

44
43
43
43
43
43
43

Transmitter

48.88591064
47.60102352
47.74716572

46.8703125
47.60102352
47.60102352
43.36288165

50
49
48

—a—Hydrant

-Transmitter

<8 28, P 28, ) 'S <
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Table 4: CW Transmitter 4 Head to Head Comparison (Bury Depth 7’ (3.0 psi) Adjustment not Calculated)

Date

28/06/2012 11:38:00 AM
28/06/2012 11:43:00 AM
28/06/2012 11:48:00 AM
28/06/2012 11:53:00 AM
28/06/2012 11:58:00 AM
28/06/2012 12:03:00 PM
28/06/2012 12:08:00 PM

Hydrant

58
58
59
58
58
57
57

Transmitter

62.65370645
63.23828125
62.06913763
63.38441747
63.23828125
63.53055967
62.65370645

64
63
62
61
60
59
58
57
56

Table 5: CW Transmitter 5 Head to Head Comparison (Bury Dej

Date

28/06/2012 2:41:00 PM
28/06/2012 2:46:00 PM
28/06/2012 2:51:00 PM
28/06/2012 2:56:00 PM
28/06/2012 3:01:00 PM
28/06/2012 3:06:00 PM
28/06/2012 3:11:00 PM

Table 6: CK Transmitter 6 He

Date

24/07/2012 2:25:00 PM
24/07/2012 2:30:00 PM
24/07/2012 2 15:00 PM
24/07/2012 2:46:00 PM
24/07/2012 2:45:00 =~
24/07/2012 2:50:00 PM
24/07/2012 2:55:00 PM

Hydrant

84
84
84
84
84
84

Transmitter

89.55855564
89.55855564
88.959375
& "R3354
¢ 993375
89.1C 11122
88.903375

90

89

88

87

R6

84

83

—#—Hydrant

/."‘\_,x_‘ Transmitter

2 284, 28 28, < <8, 28,
lg/o‘-*k/é’o ,&/ “20; .;/05/20 i 2/0"-—!/2 07 j/o"—/ 20z 2/05/20 " 2/05/2.5- 12
5 :; 13-‘@‘3 U"‘f& 11‘-53 11"58 13..03 1‘?"98

£'6” (2.2 psi) adjustment not Calculated)

-_‘.\l—n—-l-——"'———l

—+#—Hydrant

=@ Transmitter

—.——

2, 2, 28, 2 2, 2; 2
3/05/20 g/g&;’@ é/o% % %6/ 2 8/06/2 % 8/06/ & )
12, <2 12, 12, 125 2 125
7 g 57 S5 07 Og 37

s Heaa Comparison (Bury Depth 6’6" (2.8 psi) adjustment not Calculated)

Hydrant

20
58
58
58
58
58
58

Transmitter

62.68293609

61.9083836
62.94599684
62.79984865
62.78523683
62.94599684
63.82285007

| 65

< ——

=—#—Hydrant

—@—Transmitter
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Table 7: CK Transmitter 7 Head to Head Comparison (Bury Depth 8'6” (3.7 psi) Adjustment not Calculated)

Date Hydrant

24/07/2012 1:20:00 PM
24/07/2012 1:25:00 PM
24/07/2012 1:30:00 PM
24/07/2012 1:35:00 PM
24/07/2012 1:40:00 PM
24/07/2012 1:45:00 PM
24/07/2012 1:50:00 PM

70
70
70
70
70
70
70

Transmitter

75.07582372
74.34511868
74.34511868
74.35914688
74.19897049

74.9296875
75.06121189

76
75 I~ .\./.———.
74
73
72
71

70 il el el

69

~—#—Hydrant
—l—Transmitter
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