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3.0 DESIGN DATA

3.1 General

This section contains the predesign report entitled “Water Supply Pipeline Replacement, Cape
Dorset, Nunavutt” as originally published. The page numbering, figure numbers, table numbers,

headers, footers, and appendices are independent of this manual's organization.
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Department of Public Works, & Housing Regional Office
P.O Bag 1000, Federal Building # 1531

[qaluit, NT X0A OHO

Salem Abushawashi, P. Eng.
Project Officer

Attention:

Cape Dorset Water Supply Line Replacement
Dear Mr. Abushawashi:

Enclosed please find six (6) copies of the Concept Design Brief for the above project. This
brief outlines the proposed works for the replacement of the pipeline in Cape Dorset. The
schedule to complete this work needs to be finalized based on the current sea lift dates, and
the available funding. Please provide use with the approved funding for this fiscal year.

The last sea lift to Cape Dorset is schedule to depart Montreal on August 16, 2000. To have
any chance to make this departure, we recommend the material order for the pipe material
be placed immediately. We suggest that two tenders be received on an invitational basis.
On approval we will issue the tender documents to

& Urecon Insulation Ltd
. Thermal Pipe Systems Inc.

We trust that this document meets your approval. We will contact you on Tuesday to discuss
the tender strategy.

Yours sincerely,
DILLON CONSULTING LIMITED

-

Gary Strong, P.Eng
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Project Manager
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1.0 INTRODUCTION

The Department of Public Works and Services (DP&S) of the Government of Nunavut set the
replacement of the water supply line in Cape Dorset as a priority in the fiscal years 2001 & 2002.
The existing pipeline has experienced problems over the past decade related to corrosion,
freezing, and failure of the Victaulic connections. In January 1997, Reid Crowther & Partners
Limited (RCPL) completed a planning study of the water supply system in Cape Dorset entitled
“Water Supply Pipeline Planning Study, Cape Dorset, NWT"" that describes these concerns

Dillon Consulting Limited was retained in July 2000 to complete the design of the replacement
of the water supply pipeline. The scope of work for this assignment as outlined in the terms of
reference issued by DPW&S, and is as follows:

. “Provide Architectural and Engineering services to review the attached (sic) planning
study by RCPL and its recommendations, perform necessary community visits and
investigations, liaise with the community representatives, provide options and class A
estimates for the required upgrade, and provide design and tender package for the
necessary upgrade/replacement to the water supply pipeline and ancillary infrastructure
as directed by the client/project officer.”

This report develops the requirements of the proposed upgrades to the pipeline system. The
design horizon has been set at 20years based on the commissioning date of 2001, therefore the
design year is 2021.

2.0 EXISTING SYSTEM DESCRIPTION

The existing pipeline was installed in 1973 (RCPL). The pipeline was modified in 1994 with
the installation of the of a new Truck Fill Station (TFS). Improvements were also made to the
pipeline in 1985 with the replacement of pipe supports in some sections. The pipeline consists
of the following components ( see figure 2.1 for a layout of the pipeline, and figure 2.2 for the
schematic drawing) of the raw water supply system.

. The intake pump is located in Tees Lake. The pump is controlled based on the level of
water in the storage tank at the TFS.

. A junction box located at the head of the intake is used for electrical connection for the
intake pump and intake heat trace.

. The pipeline from Tees lake to the Heater House operates as a pressure line. The line is
65 mm galvanized steel, ¢/w heat trace and insulation.

. The Heater House contains three emersion heaters, a head tank, electrical and controls

. The pipeline from the heater house to the TFS is a gravity line, 75 mm galvanized steel,

heat traced and insulated.
The operation of the pipeline is as follows;

. Low water level in the storage tank at the TFS calls the system into resupply mode.
. The heat trace in the pipeline are energized for approximately 1 hour to preheat the pipe

Government of Nunavut - Department of Public Works & Services
Water Supply Pipeline Replacement Design Concept Brief
Cuape Dorset, Nunavut 1
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3.0

and thaw any pieces of ice that may exist in the line,

Control Valve (CV) 3 opens, CV4 closes

The intake pump is energized and water flows to the heater house,

The emersion heaters are energized, and are also controlled by a level controller in the
emersion tanks. The emersion heaters will not operate in a low water event.

Water flows through the emersion heaters to the head tank.

The head tank provides fora balancing between the pressure flow to the heater house and
the gravity flow to the TFS. The head tank is vented to atmosphere, and therefore
negative pressures in the head tank can not occur.

Water flows to the TFS through the gravity line,

Water fills the Storage Tank

High water level in the Water Storage Tank initiates the shut down sequence,

The intake pump is de-energized,

The emersion heaters are de-energized,

The pipeline from the Heater House to Tees Lake is drained by gravity to Tees Lake,
CV 3 closes,

CV 4 opens,

The pipeline from the heater house to the TFS is drained by gravity to the drain tank.
Pump (P) 3 and P4 are used to empty the drain tank into the Water Storage Tank.

The heat trace remains energized for approximately 1 hour after the intake pump is de-
energized.

SITE INSPECTION

On June 28 to 30 an attempt was made to complete the site investigation. Due to poor weather
in Cape Dorset, the investigation was delayed until July 4™ and 5%. The site inspection was
completed by Ms Tanya Smith, P. Eng, Dillon Consulting Limited. The following are the
observations made during the investigation. Photos of the system are shown in Appendix A.

Wood supports are ~2.8 metres apart, steel supports ~3.0 metres apart on average. (See
Photo 1)

Wooden supports are not in bad condition considering their age. (See photo 2)

Frost jacking affects about 11 steel supports, 3 welded together and one independent one
in a marshy area have moved upwards so the remaining ones in the area have been
shimmed to maintain the proper grade on the pipeline (See photo plate 3). The pipeline
1s not back graded here.

There doesn’t appear to be any back graded pipes on the entire line, they have never
experienced freeze ups except near the truck fill station due to the line not being drained.
The line is check annually for proper grade with a level.

Transition to steel piles is just prior to frost jacked problem area. About ¥ of pipeline
is on steel supports, including between heater house and lake.

The Hamlet reports that they haven’t had problems with the intake. The pump was
replaced approximately 4 years ago.

Heater house building can be re-used with some modification namely a new door (see
photo 7) and maybe some repairs to the insulation.

Junction box at intake needs to be replaced due to age and damage. (See photo 9, 10)

Government of Nunavut - Department of Public Works & Services
Water Supply Pipeline Replacement Design Concept Brief
Cape Dorset, Nunavut 2
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The pipeline connection to the truck fill can be just inside the building. (see photo 10).
[fa re-alignment is done the municipality suggests connecting it to top of tank.

[nside truck fill is 75 mm copper, after black iron ‘Y’. (see photo 10)

An alternative alignment is over bedrock outcrop, which would result in some very steep
sections. All supports are wooden in the lower half of the line and could not be reused
in the new alignment.

A few late season crossings would prevent some damage due to traffic in the spring.
There is no road to the top of the pipeline. There are many washed out sections in spring
till mid July. The Heater House only be accessed via ATV or snowmobile. Hauling any
equipment would be difficult as there are many steep, muddy, and rocky sections. Site
work could get really expensive. Cape Dorset doesn’t have good supply of granular.
Using tracked equipment is an option.

As part of the site inspection the Hamlet representatives were interviewed to understand their
concerns, and to identify any problems with the existing system. The representative from the
Hamlet was Bob Wortman, Director of Housing and Public Buildings The following comments
were received from the community.

The Hamlet suggests the pipeline should be anchored to the hill in a few places, now it
is not. The Hamlet fears the pipe will slide down the hill while they are working on it
or in the event of a break.

Major concern of Hamlet is ease of use of heat trace. They want to be able to do all
repairs themselves. Pulling 500" sections of heat trace to work on pipe is difficult. The
Hamlet doesn’t prefer the heat trace that sits inside the pipe.

The Hamlet would favour plastic pipe laid on ground. Copper would also be easy for
them to work on. They have concerns about corrosiveness of water with respect to
copper.

The existing couplings are rusting badly. From this experience the Hamlet thinks
flanged pipes would be better.

The Hamlet suggests burying the pipe in the area used for ATV crossing.

Some steel supports are falling over between the heater house and the lake. The Hamlet
placed additional wood cribbing, but these are now in poor shape.

Ice chunks can be heard travelling through pipe in winter. The Hamlet is concerned with
blockages where there are corners in the pipeline.

The Hamlet would like to see dual pumps at the intake in the new system

The Hamlet would like to see removable pipeline insulation to make the pipeline easier
to work on.

The Hamlet suggests the use of flanged joints to facilitate repairs,

Eliminate the areas that have minimal vertical grade

The Hamlet suggested the use of self limiting heat trace that would only come on when
needed and may eliminate the need for the emersion heaters in the heater house.

A service road to the heater house would be beneficial

The existing pipeline should be retained for emergencies

The energy consumption of the system as a whole should be minimized.

The Hamlet provided a list of issues (summarized above), water temperature data, heat trace and
power supply sketch, and some material quotes. These are included in appendix B.

Government of Nunavut - Department of Public Works & Services
Water Supply Pipeline Replacement Design Concept Brief
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4.0  POPULATION AND CONSUMPTION PROJECTIONS

The population projection for the community of Cape Dorset are based ion the information
provided by the GN department of Statistics. These numbers are generated for all communities
in Nunavut. Consumption is based on the following formula;

Per capital Consumption = 90 litres per day * ( 1 +.00023 * population)

Based on the above the following table shows the projected consumption and population for the
community over the design horizon.

Table 4.1
Population and Consumption Projections
Year Population Daily Consumption
(m’/day)
2,000 1,213 140
2,005 1,354 160
2,010 1,501 182
2,015 1,662 207
2,020 1,829 234
2,022 1,900 246

The 20 year design average daily consumption is 246 m*/day. The system has a water supply
tank that meets the emergency and fire flow demands. As such the average daily consumption
is set as the design requirement for the system.

5.0 PIPELINE HYDRAULIC REQUIREMENTS

The existing pipeline capacity is based on the maximum flow rate in the gravity line from the
heater house to the TFS. This rate is the limiting rate for the system.. The pumping rate from
the intake to the heater house can be increased by the use of larger pumps, but if this rate exceeds
the gravity flow rate, the excess water would be discharged through the over flow on the head
tank. Therefore the pumping rate should be set to be slightly less than the gravity flow capacity
of the line from the heater house to the TFS. Based on a 75 mm line the gravity flow rate is
calculated as follows;

Quu = A¥R*2/3*S1/2
n

Government of Nunavut - Department of Public Works & Services
Water Supply Pipeline Replacement Design Concept Brief
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Where A = cross sectional area =0.0045 m’
R = Hydraulic Radius =0.0191 m
S = Slope =11.5%
n = mannings “n” =0.020

= {0.0045 * (0.0191)** * (.115)"}/.020
= 0.00545 m’/sec, or
5.45 /s

Quax

Based on a 24 hour pumping period the maximum water supply to the community would be;

\% = {5.45* 60 * 60 * 24}/1000
=470 m’/day

daily max

For a 50 mm pipeline the V is 154 m*/day

ly max

For a 65 mm pipeline the V is 300 m*/day

daily max

The design daily V 4, ma 1S 246 m*/day at teh 20 year design horizon.

The above calculations do not include the provision for the loss of flow related to the presence
of the heat trace in the pipeline. We recommend that a 75 mm gravity line be used for this
project.

6.0 HEAT LOSS CALCULATIONS

The heat loss of the pipe gas been calculated using five scenarios. The full calculations are
shown in Appendix E. The assumptions for the calculations are;

Heat Loss G = Q*C*R

Where Q = Flow in m*/sec
5 = Heat capacity of Water
R = Thermal resistance of Pipe and Insulation

The Scenarios and the results are tabulated below.

Table 6.1
Heat Loss Summary
Scenario Insulation External Air | Water Temp | Water Temp | Water Temp
Thickness Temperature | at Lake at Heater at Truck fill
(mm) (°C) (°C) House (°C) Station (°C)
1.0 25.0 -50.0 4.0 3.83 2.30
Government of Nunavut - Department of Public Works & Services
Water Supply Pipeline Replacement Design Concept Brief
Cape Dorset, Nunavut 5



DILLON CONSULTING LIMITED

Scenario I[nsulation External Air | Water Temp | Water Temp | Water Temp
Thickness Temperature | at Lake at Heater at Truck fill
(mm) C) (°C) House (°C) Station (°C)

2.0 50.0 -50.0 4.0 3.90 2.97

3.0 25.0 -50.0 0.5 0.34 -1.90

4.0 50.0 -50.0 0:5 0.40 -0.46

5.0 50.0 -25.0 0.5 0.42 0.01

The above assumes that there is no heat sources in the system, IE both the heat trace and the
emersion heaters are turned off. The addition of the heat trace system (in pipe at 3.6 w/m) would
result in an increase of the water temperature by 0.5 °C. In other words, with the heat trace on,
the resultant temperature of scenario 4 would be slightly above 0 °C.

Based on these calculations, it is recommended that the pipe line have 50mm of rigid foam
insulation. Further, the system be operated without the use of the emersion heaters, unless the

temperature of the outside ambient air is below 30 °C. The system should be operated at these
temperatures and monitored to verify that the calculations are modeling the actual performance.

7.0 UPGRADING REQUIREMENTS

7.1 General

To review the requirements of the upgrade, the system has been divided into the following
components

Tee Lake Intake

Pipeline from Tee Lake Intake to Heater House and from Heater House to the TFS
Heater House

Truck Fill Station

The following sections discuss the requirements of the system, the required upgrades, the options
available for the upgrade and the analysis of the options.

7.2 Tee Lake Intake
The intake consists of:

$ An intake screen. The screen has not been inspected, and this work is beyond the scope
of work. There have been no reported problems with the scree. No action is required.

Government of Nunavut - Department of Public Works & Services
Water Supply Pipeline Replacement Design Concept Brief
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. The casing pipe ( 100 mm). The pump is a submersible well type with foot valve
removed . The pump and discharge hose is placed inside the casing pipe to facilitate
removal of the pump for inspection and replacement. The Hamlet indicated that the
casing pipe has no reported problems and can remain in place.

. The Pump. The O&M Manuals show the intake pump to be Red Jacket 80 GPM 4EC,
2 h.p., 208, 3 phase. The casing pipe is anchored to the shore.

The pump was replaced about 4 years ago, and there are no reported problems with the
new pump. Pump replacement should be completed on a maintenance basis, there is no
cause to replace the pump as part of the current project.

. The Hamlet expressed the desire to have a duplex pumping system at the intake. To
facilitate this request, a second intake casing would be required. The new intake casing
and the old casing can be connected using a “Y”’type ball valve.

The cost to install a new intake c¢/w pump, heat trace, screen and “Y” ball valve is
estimated to be $75,000.

¢ The junction box located on land near to the intake. The primary use of the junction box
is to allow for the connection of the heat trace for the intake to be connected to the
electrical power. The junction box is in a state of disrepair and requires replacement as
part of this project.

The replacement junction box can be made of similar construction to the existing
junction box. The existing box provided over 20 years of service with no major
concerns. The replacement junction box is estimated to be $10,000.

7.3 Pipeline from Tee Lake Intake to Heater House and from Heater House to the
Truck Fill Station

As stated the pipeline from the intake to the heater house is a 75 mm insulated line, and from the
heater house to the TFS it is a 65 mm insulated line. Each component of the pipeline needs to
be reviewed for reuse, design requirements, and material selection.

Pipeline Supports

The pipe supports between the heater house and the Tee Lake Intake were originally placed with
the construction of the pipeline in 1973. The supports were replaced in 1985 with steel pile
supports. The supports in this section are in sound condition and can be reused for the new
pipeline. The new pipeline can be installed parallel to the existing pipeline on the steel supports

The Pipe supports from the heater house to the TFS are a mix of steel supports and wood
supports. The wooden supports provide adequate support at the present time. However the age

of the supports suggests that they need to be replaced with the installation of the new system.

The steel supports are in sound condition. Some along the length require adjustments due to the

Government of Nunavut - Department of Public Works & Services
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movement of the supports over time (see photo 3). The improvement to the supports should be
completed as part of the new system.

Heat Trace System

The design of the original heat trace was to provide pre-warming of the pipe prior to pumping,
freeze protection during pumping, and residual heating after the pumping cycle. The design was
for a pipeline with a total length of approximately 2,000 metres. The current pipeline is
approximately 1,200 metres. With the installation of the new pipeline the heating requirements
and heat trace installation needs to be revisited.

Section 5.0 describes the heat loss for the proposed pipeline. The heat loss calculation suggest
that a heat trace system that provides approximately 11.8 watts/metre (w/m) (3.6 w/ft) is
adequate. This is on the assumption that the heat trace is placed inside the pipe. If an external
heat trace (IE a heat trace placed between the pipe and the insulation) is used, the required heat
supply would be 20 w/m. The increase in the required heat load is based on a less efficient heat
transfer that occurs with the external heat trace system.

The capital cost for the heat trace system regardless of internal or external installation is similar.
The annual cost to operate the external is approximately $30,200 per year higher than the internal

system. This is calculated as follows;

Difference in power requirements(20 w/m - 11w/m) 9 w/m

Length of heat Trace 1,200 m
Total increased power draw 10.8 kW
Operating time (approximately 50% of year) 4,000 hrs per year
Total Power Consumption 43,200 kWh
Cost for power $0.70/kWh

Cost per year $30,200
Cost over 20yrs at 8% discount rate $296,000

Since the operational cost of the system is of concern, the in-pipe heat trace system is
recommended.

The current operational practice of the heat trace does not require sophisticated controls. It is
recommended that the system be maintained at a low technology level. The heat trace system
will therefore have the flowing components;

¥ Mineral Insulated heat trace cable CSA approved for in pipe use. 600 volt power source.

. The cable lengths will be 70 m (230ft).

. 9 power points will be required along the pipe length. This are similar to the existing
system power points

. No solid state controllers will be installed. The cables will operate on an on/off basis.

. On/Off control will be from the Water Storage Tank level controllers and timers. The
addition of an ambient air sensor to prevent the use of heat trace in the summer will be
implemented.

Govermment of Nunavut - Department of Public Works & Services
Water Supply Pipeline Replacement Design Concept Brief
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The supply cost for the heat trace system is $38,000.00 FOB Cape Dorset. The installation cost
is carried under the pipe installation below. The Heat Trace system is shown, complete with a
quote, in appendix C.

Pipeline

The pipeline line is to be replaced due to the corrosion of the line and failure of the joints.
Options for replacement are shownin table 6.1. The criteria for the selection of the material is
based on the cost to construct, the ease of maintenance, the ability of local forces to complete
construction and repair works, the life expectancy of the pipeline, the suitability of the material
for the intended purpose.

Table 7.1
Pipeline Options

Material Type Estimated Cost | Local Forces Heat Trace Life Expectancy | Suitability for
purpose
Copper Pipe Screwed Pipe Supply Construction can be | Either in pipe 20 years Good. Corrosion is
Fittings $108,000 completed by local or external expected to effect
Shipping forces heat can be pipe.
$3,400 used

Maintenance can be
completed by local

forces
Cooper Pipe Flanged Pipe Supply Construction can be | Either in pipe 20 years. Good. Corrosion is
Fitiings $170,000 completed by local or external expected to effect
Shipping forces heat can be pipe life.
$3,400 used

Maintenance can be
completed by local

forces
HDPE Fused Fittings Pipe Supply Construction cannot | Only external Concerns with Poor. Concerns with
$104,000 be completed by heat trace can heat trace. 5 to heat trace exclude
Shipping local forces be used. Less 10 year life the use of HDPE.
$3,400 effective, can expected Heat trace suppliers
Maintenance can be | not be used to have recommended
completed by local thaw frozen against the use heat
forces. Requires pipe trace with the
the use of expected operating
specialized conditions of the
equipment pipeline.
Stainless Steel welded Pipe Supply Construction can Either in pipe Life expectancy Excellent
joints $164,000 not be completed or external is 40 years
Shipping by local forces. heat can be
$3,400 used

Maintenance can be
completed by local
forces.

The above indicates that the use of copper pipe will not result in a pipeline life expectancy
greater than the existing galvanized steel pipe. We have discussed the use of the copper pipeline
life expectancy with the Canadian Copper and Brass Development Association, Mr. John
Catterall, Technical Manager. Their files indicate that the corrosive nature of the Cape Dorset
water, the use of heat trace, and the intermittent use are of concern, and that the copper line

Government of Nunavut - Department of Public Works & Services
Water Supply Pipeline Replacement Design Concept Brief
Cape Dorset, Nunavut 9



DILLON CONSULTING LIMITED

would not be expected to pre form better than galvanized steel pipe line (see letter in Appendix
D). The existing galvanized steel piping provide adequate service for approximately 20 years,
so this is set as the life expectancy of the copper pipeline.

The life expectancy for Stainless steel is approximately 40 years. The installation costs for one
type of piping is not expected to be significantly different from that of any other type of piping.
To compare the life cycle cost of the stainless steel to the copper line or galvanized steel line the
life expectancy for both systems must be equal. One method to assess these options is to assume
that the copper line would need to be replaced in 20 years. The present value of the installation
of anew line in 20 years to replace a copper line and the present value of the installation of a
stainless steel line area shown below.

Material Type Materials Installation Total Capital 20 year Present Value Total Present
replacement of replacement | Value
cost (8%)
Copper 5114,000.0 $120,000.00 $234,000.00 $234,000.00 $50,000.00 $284,000.00
0
Stainless Steel $167,400.0 $120,000.00 $287,000.00 $0.00 $0.00 $287,000.00
0

From the above the is no significant difference in the life cycle cost between the copper pipe
installation and the stainless steel installation.

For the purpose of comparison, the use of HDPE pipe is assessed against the stainless steel pipe.
This comparison assumes that an external heat trace system is used, and that the HDPE pipe
provides 40 years of service. As stated previously, HDPE is not recommended because of
concerns with the use of heat trace, the intermittent use, and the potential for the heat trace to
melt the pipe.

Material Type Materials Installation Total Capital Additional cost | Present Value Total Present
of heat race of replacement | Value
power supply (8% at 40
(yearly) years)
HDPE $5108,000.0 $120,000.00 $228,000.00 $30,200.00 $359,000.00 $588,000.00
0
Stainless Steel 5167,400.0 $120,000.00 $287,000.00 $0.00 $0.00 $287,000.00
0

From the above, it can be seen that the increased cost of using the external heat trace system over
the 40 year life of the pipeline is significant and that over the life of the pipeline the stainless
steel line is more economical.

[n earlier reports (RCPL) the use of aluminum was identified for further analysis. The aluminum
line would provide the same service life as stainless steel, and at a comparable cost. However,
there is concern with the presence of aluminum in potable water. Aluminum has been related
to diseases such as Alzheimer’s. There is insufficient water quality data to assess the final level
of aluminum in the Cape Dorset water. Further, it is expected that future Drinking water
Guidelines will lower the acceptable amounts of aluminum in drinking water. For these reasons,

Government of Nunavut - Department of Public Works & Services
Water Supply Pipeline Replacement Design Concept Brief
Cupe Dorset, Nunavut 10
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aluminum piping is not recommended for evaluation.

The use of stainless steel pipe is recommended for this project.

7.4

Heater House

The heater house has the following components.

15

Build foundation and envelop. Both are in reasonable condition and can be reused in the
new system. The door of the building needs to be replaced.

The building piping and mechanical works are shown in figure 2.2. The emersion
heaters and head tank are is sound condition and can be reused in the new system. Based
on the heat lose calculation shown in section 5.0, the emersion heaters are not required
on a daily basis. Maintaining these heaters for stand by use is recommended. The
controls for these heater needs to be modified to reflect the new operational sequence.

Monitoring and controls for the heat trace system from the heater house to the intake, and
from the heater house to the mid way point to the Truck Fill Station. These controls will
need to be replaced with the installation of the new heat trace system. As discussed the
controls for the new heat trace is to be minimized.

Power supply to the heat trace, emersion heaters and building domestic electrical (heaters
and lights). Due to the magnitude of the upgrade, all electrical will need to be brought
to current codes. We recommend changing all power panels, control panels, and
electrical devises as part of the upgrade.

Truck Fill Station

The TFS was constructed in 1994. There has been only two issues of concern identified with
respect to the pipeline operation and the TFS, these are;

When the filling operation is interrupted by a power failure, the system returns to a
standby mode. This canresult in the freeze up of the pipeline. The start up after a power
failure needs to be changed to “Draining the Pipeline” mode. This is a change in the
controls and can be completed as part of this project.

The Hamlet has request that the option of filling the storage tank from the top be
investigated. This arrangement is possible. The pipeline would need to be realigned on
to the hill behind the tank, and then a piping bridge constructed from the hill to the top
of the tank. The piping bridge is needed to support the pipeline. The bridge would need
to be approximately 50 m. To complete this work would require very few changes to the
Truck fill Station. The drain tank would still be required to drain the truck fill arm. A
blind flange would be required at the location that the pipeline ties into the truck fill
Station piping.

The cost of this new piping bridge and the modifications to the Truck Fill Station is
estimated to be $30,000 to $40,000.

Government of Nunavut - Department of Public Works & Services
Water Supply Pipeline Replacement Design Concept Brief
Cupe Dorset, Nunavut 11
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7.6 Upgrade Summary and Conclusions

The following is the summary of the upgrade to be completed on the Cape Dorset Water Supply

line.

Upgrade Description

Cost Estimate

Replacement of the pipeline from the top of the intake to the Heater $287,000.00
House, and from the heater house to the TFS

[nstallation of an in-pipe heat trace system $38,000.00
Upgrades to the Heater House Door $2,000.00
Replacement of the Intake Junction Box $5,000.00
Upgrade of the Electrical &Controls $25,000.00
Total $357,000.00

The above numbers do not include GST, contingency and engineering

8.0 IMPLEMENTATION

The current budget for this project is $

. Based on the available funding

it is suggested that material supply be completed this year, as well as a portion of the
construction. The remainder of the construction is to be completed in the following fiscal year.
To meet the 2000 Sea Lift dates, a material supply tender should be issued prior to

for closing the tender period on or before . Material order is six weeks. Based on

these criteria, the following Schedule is proposed.
Pipeline Materials

Approval to Proceed with Tender of Materials
Tender for Material Supply for Pipe

Close For Material Tender

Shipment to Site

Documentation

Completion of GN review of Concept Brief
Finalize Concept Report

Completion of construction tender Documentation
Tender Period for Construction Contract

July 18, 2000
July 21, 2000
August, 2000
September, 2000

July 21, 2000

July 31, 2000

August, 24, 2000

August 24 to September 14, 2000

Government of Nunavut - Department of Public Works & Services
Water Supply Pipeline Replacement Design Concept Brief
Cape Dorset, Nunavut
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Construction

2000 Construction October 2000
2001 Construction June to August, 2001
Commissioning August 2001

Government of Nunavut - Department of Public Works & Services
Water Supply Pipeline Replacement Design Concept Brief
Cape Dorset, Nunavut 13
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March, 4,1998

New Pipeline / Water Supply Suggcstions and Concerns

Dual pumps of greater pumping capacity in lake.

Support system must be upgraded in areas and replaced in others.

Heat Trace localed inside the pipe makes maintenance difficult. Heat Trace must be removed in order
to replace or repair pipe, gaskets. couplings. clc... The lype of Heat Trace currently in usc is quile
[ragile and once damaged not repairable (some lengths nay be repairable if shipped back to the
faclory). This Heat Trace is also more difficult to make connections and if great care is not taken in
making connections failure will resull, if the Heal Trace works at all.

We would like to sec the Heat Trace installed on the outside of the pipe to facilitate easy maintenance
of both Heat Trace and pipeline.

Insulation should thc removable type with strapped on metal covering,

Flanged joints.

Eliminatc arcas of low grade.

Suggest the use of self-regulating external heat trace which only draws cnough current to maintain
temperature above freezing. This type of heat trace would eliminate the need for the heaters at the top
of the hill. '

Installation of monitoring equipment, which could activate alarms or tum on or off heaters, heat trace,
pumps, etc... if cerain conditions exist.

This external heat trace could be used 1o thaw pipeline in the event of a frecze up.

New service road would be needed.

Retain old pipeline to be used as back up. The new pipeline would be able to share the existing steel
supports at the top of the hill,

With properly insulated pipe, heating of the water on its way down the hill may not be necded at all.
More study of existing conditions should be done to confirm or disprove this idea.

Stainless steel pipe would of course be our first choice of pipe but due to cost HDPE should be looked
into in greater detail.

. More information must be gathered and different jdeas developed regarding pipe type and size, the

need to heat the water or not, a monitoring system Lo control hicat trace or heuters or a combination of
the two.

Cost analysis of installations of different types and the utility costs and maintenance costs involved
with each should be the next step

Anchors to hold pipeline at areas of high grade.

The possibility of lerminating the pipeline at the top of the tank should be explored.

Move the course of the pipeline in closer to the hill to decrease overall length and ofTer better
praleclion.

Provide crossing sitcs at relevant locations.

Reduction of energy conswnplion on complele system.

I 'would be happy 1o collect any type of data required if advised of what would be beneficial.

Bob Wortiman,

Foreman, Dept. of Housing and Municipal
Works, Cape Dorset, NW.T.

Ph. 897-8878
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WATER TEMPERATURES WIND TEMP. DATE
15 KM/H -286C FEB.23
AT HEATER HOUSE
UPON START UP 18T 2ND BUILDING TEMP. 42 F
IMM. HEATER # 1 TEMP, IN 47F 42F
TEMP.O T 60.5F 58F

IMM. HEATER #3  TEMP. IN 45F 41F
TEMP.QUT S55F 49F

COMMON THERM. 60F 47F
IMM. HEATER DRAIN 341F 324F 328F
VENT TANK 414F 39.7F 39.4F 395F

AFTER CALIBRATION
1ST 2ND
IMM. HEATER#1  TEMP. IN 38 F
TEMP. QUT 47F

IMM. HEATER #3  TEMP. IN 3TF
TEMP. OUT 44F

IMM. HEATER # 1 DRAIN 343F
VENT TANK 39.3F
COMMON THERM. 405F

WATER TEMPERATURE AT TRUCKFILL STATION
5 GALLON PAIL OF WATER FROM PIPELINE 39 F
WE WILL CONTINUE TO COLLECT DATA ON WATER TEMPERATURES

WE WILL ALSO OBTAIN TEE LAKE WATER TEMPERATURES
THE THERMOMETER READINGS EVEN AFTER CALIBRATION ARE STILL INCONSISTENT
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MATERIALS

SUPPLIER

KEVIN HUNTLEY WELDING

BARTLE & G|BSCN
WESTBURNE
WESTBURNE

DREXEL WESTERN

BARTLE & GIBSON

ALBRICO SERVICES

CANTECH

DREXEL WESTERN

STOWELL ENTERPRISES

PIPELINE REPLACEMENT CAPE DORSET

DESCRIPTION OF ITEM

304 STAINLESS STEEL 3"PIPE SCH 40
HDPE 3" PIPE

GALVINIZED STEEL PIPE 3"

RAYCHEM 5BTV 240V HEAT TRACE

RAYCHEM 5BTV2-CT HEAT TRACE

THERMON RSX-R-2-BNOJ

PIPE INS. 2"URETHANE W/ 30G CLADDIN

HEAT TRACE CONTROLLERS
HEAT TRACE CONTROLLERS

SUBMERSIBLE PUMP 170 US GPH

PRICE
$126,715.00 FOR 5000
N/A AT PRESENT
$74.482.29 FOR 5000'
$38,580.95 FOR 5000’
INC. CONDUIT TRAN
$23,591.1 FOR 5000°
HEAT TRACE ONLY

$46,671.18 FOR 5000'
INC. CONDUIT, TRAN

$132,435.00 FOR 500
INCL. LABOUR

$7,941.17 FOR 3
$3,000.00 FOR 3

$2300.00 EACH
PUMP ONLY

THE ONLY LABOUR COSTS INCLUDED ARE FOR THE INSULATING JOB

ALL PIPELINE ASSEMBLY, SUPPORT MANUFACTURE AND INSTALLATION,

HEAT TRACE INSTALLATION, CONSTRUCTION OF BUILDING AT MID-POINT,
NEW PUMP CASING, WIRING, STARTER, ETC, AND FREIGHT WOULD BE EXTRA.
WE WOULD ALSO NEED SOME SITE WORK AND ROAD CONSTRUCTION.

PREFERENCES
REASON
REASON

REASON

REASON

STAINLESS STEEL PIPE WITH BOLTED FLANGES
LONGEVITY, STRENGTH, CHEMICAL RESISTANCE

2" URETHANE INSULATION WITH REMOVEABLE METAL CLADDING
EASY TO REPAIR, HEAT TRACE AND PIPE MAINTENANCE SIMPLIFIED

EXTERNAL HEAT TRACE WITH CONTROLS

EASY TO REPAIR BOTH TRACE AND PIPE, CONTROLS WITH ALARMS
AND PROGRAMMABLE FEATURES I.E. STAGGER START, POWER
LIMITING, GROUND FAULT ALARM AND PROTECTION, ON/OFF TEMP.
CONTROL, LOW TEMP. ALARM, HIGH TEMP. ALARM, ETC...

LARGER PUMP
FUTURE CONSUMPTION

*% TOTRL PACGE.ES #xx%
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Material Quotes



MEMO m%

DILLON

CONSULTING

TO:  Scott Smith 1780-985-2466
c.C.:
FROM: Gary Strong

SUBJECT:  Cape Dorset Water Supply Line Upgrade
DATE: July 7, 2000

FILE NO.: 00-7879-1000

Per discussion can you provide me budget quotes for the following material supplies. Include the cost of
pipe, insulation, outer wrap and joint kits. Please provide cost FOB Cape Dorset.

Lengths are;

140 metres of 65 mm
1100 metres of 75 mm

Option 1
Copper Pipe, screwed fittings = ¢ 5 {)05 \,\%\Q
Option 2
Copper pipe flanged fittings
Option 3
HDPE fused fittings
Option 4
Stainless steel screwed fittings
We’ll be putting the heat trace inside the pipe in all the above options, but can you tell me the premium to
have one 25 mm cooper tube next to the pipe within the insulation. We will obtain a separate quote for the
junction boxes and “Y™ fittings for the internal heat trace.
Thank you in advance

Gary Strong, P. Eng.

Project Manager
R:\PROJECTS\DRAFT\007879\Task 1000\ Text\Letters\Urecon July 7, 2000.wpd



Date:
From:
Email:
To:
Att:

Ref:

S/ ik
WSULATE-O

&

July 11, 2000
Edmond Cholette
e2.cholette@urecon.com

1800 BEDARD AVENUE
ST-LAZARE-DE-VAUDREUIL

QUEBEC, CANADA J7T 2G4

TEL.: (430) 455-0861 = FAX: (450) £55-0350
E-mail: urecen@urscon.com

Web Site: wwww.Uracon.com

Dillon Consulting
Gary Strong

Cape Dorset Water Supply Line

Upgrade

Quote # 5321

Pages: 3 (including this pags)
Email:

Tel: 867-920-4555

Fax: 867-873-3328
Closing Date:  Budget Prices

Further to your request we are pleased to quote the following:

ltem

01
02

03
04

05

06

07
08

JLl 1

Quantity

140 meters
1700 meters

140 meters
1100 meters

As Required

As Required

140 meters
1100 meters

282E 12:48

Description

OPTION #1
50 mm thick UIP® urethane insulation c/w 1,90 mm thick black
polyethylene outer jacket and one (1) joint insulation kit per 20 foot
length of the following Urecon supplied pipes.
65mm Type K-hard copper pipe
75mm Type K-hard copper pipe

OPTION #2
50 mm thick UIP® urethane insulation c/w 1,90 mm thick black
polyethylene outer jacket of the following Urecan supplied pipes.
65mm Type K-hard copper pipe
75mm Type K-hard copper pipe

50 mm thick polymer coated insulation- kits supplied with
accessories to be field installed by others on the following Urecon
supplied fittings

65mm welded copper flanges ( prices include 2 flanges and one
insulation kits, no nuts and bolts are included )

75mm welded copper flanges ( prices include 2 flanges and one
insulation kits, no nuts and bolts are included )

OPTION #3
50 mm thick UIPZ urethane insulation c/w 1,90 mm thick black
polyethylene outer jacket and one (1) joint insulation kit per 40 foot
length of the following Urecon supplied pipes.
50mm HDPE DR-11 pipe ( 65mm not available)
75mm HDPE DR-11 pipe

458 435 8354

Unit Price

$69.72/m.
$89.21/m.

364.31/m.
$83.50/m.

$487.60/ea.

$373.37/ea.

$35.27/m.
$44.88/m.

PRGE .21
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OPTION #4
50 mm thick UIP® urethane insulation c/w 1,90 mm thick black
polyethylene outer jackst and one (1) joint insulation kit per 21 foot
length of the following Urecon supplied pipes.

09 140 meters 65mm Type 316 stainless steel pipe ( welded joints) $106.70/m.
10 1100 meters  75mm Type 316 stainless steel pipe ( welded joints ) $135.11/m.
11 1300 meters  To supply and install a 25mm copper pipe for heat trace cable on

the above pipes. $13.40/m.
12 8 only Open crates for maritime shipping ( pipes ) 3250.00/ea.
13 4 only Closed crates for maritime shipping ( fittings ) $250.00/ea.
14 1 only Freight to Montreal Docks per truck load 3350.00/ea.

Notes & Conditions

Terms: All prices are net 30 days.

Taxes: All taxes are extra if applicable.

Freight: EX works, St Lazare, Qc.

Returns: No returns of merchandise can be accepted.

Validity: Prices are valid for 30 days and upon receipt of entire order.
Delivery: 3-4 weeks after receipt of pipe. To be reconfirmed at time of order.

Dimensions: All dimensions are nominal, outside diameters may vary.

Afttachments: Urecon’s Warranty.

Quality: Urecon is certified to ISO 9001:1994.

Thank you once again for this opportunity to quote. We look forward to working with you on this project.

Regards,
&

Edmond Cholette

JUL 11 202¢ 12:48 4358 455 B35d@ PAGE. 22



DATE: July 11, 2000______

JOB REFERENCE: DILLON CONSULTING

NAME OF CLIENT: CAPE DORSET WATER SUPPLY LINE UPGRADE
CLIENT’S PURCHASE ORDER No.-

WARRANTY

Urecon Ltd. warrants it's "U.IL.P."® insulation, outer jacket, heat tracing cable and
associated accessories to be free of defects in material and workmanship, provided the
product is properly handled and installed, for a period of one (1) year from the date of
shipment from our plant. Urecon Ltd. shall repair or replace at it's election any portion
thereof if it fails to meet the foregoing warranty, provided that installation and application
of the product have been properly accomplished and that Urecon Ltd. has been notified
of the defect within five (5) days of discovery. The express warranty set forth is
exclusive and no other warranties of any kind, whether statutory, oral, written, expressed
or implied, including any implied warranty of merchantability or fitness for a particular
purpose shall apply.

LIMITATION OF RESPONSIBILITY

Urecon Ltd.’s responsibility is limited to the price of the defective merchandise and
Urecon Ltd. shall not be responsible for any consequential or other damages, loss of
profits or revenue or loss of use.

URECON LTD. DILLON CONSULTING

EDMOND CHOLETTE

(warranty-responsability.doc)

JUL 11 Zzeee 12:
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THERMON® THERMON HEAT TRACING SERVICES
10436 — 14 Avenue

The Heat Tracing Specialists Edmonton, AB T6J 58
’\ Tel: (780) 4376326
Fax: (780) 4370372

E-mall; thermon@telusplanat.nst

FAX QUOTATION FORM
_r To: Gary Strong From: Brian McLennan
Company: M.M. Dillon Date: July 10, 2000
Phone: BE7-9204555 Re: Internai Heat Trace
Fax: 887-873-3328 Cape Dorset
CcC:
L
7 page(s), including this cover sheet
O Urgent FFor Review O Please Comment [J Please Reply 0 Please Recycle

With reference to our conversation today, the recommendations in this quotation are based on the
following information:

o~ Design Criteria

e Freeze protection

* Ambient temperature — minus 50°C

* Pipe length — 1240 meters

» Pipe size - 3" diameter, above ground

* Pipe insulation — 2" polyurethane

* Heat trace - ‘on’ — one or two hours prior to product entry and ‘off one or two hours after drainage of
pipe

* Heater cable - internal of pipe cAw reverse gland and pulling eye

¢ Heatloss — 11.8 wimt, (3.6 wift.)

NOTE: Internal heating is more efficient than extemnal. Normally a maximum of 20 w/mt (6.0 w/ft.) is
used as an output.
Internal Trace - M.1. (dual conductor, Form D)

Only M.I. heater cable is C.S.A. approved for this application. Please refer to pages 3, 4, 5 and 6 for
details.

THERMON RESERVES THE RIGHT TO SHIP TO WITHIN PLUS OR MINUS 5% OF REQUIRED CABLE LENGTHS AS PART OF OUR STANDARD TERMS AND
CONDITIONS. THE ABOVE PRICING IS5 VALID FOR 30 DAYS UNLESS SPECIFIED OTHERWISE IN THE BODY OF THE QUOTATION.

THERMON RECOMMENDS THE USE OF GROUND FAULT PROTECTION (E.P.D — M. 30 MA) ON ALL HEAT TRACING CIRCUITS INCLUDING CABLES WITH
METALLIC BRAID.

JUL 12 2020 12:83 17804378372 PAGE. 91



N Due to the nature of the rigid stainless steel jacket and O.D. sizes, the maximum lengths of cable are
recommended.

600 volt source — 70 meters (18 power points or 9 power points with power in the mid_dle)
208 volt source — 30 meters (42 power points or 21 power points with power in the middle)

Control Method

No mechanical or solid state controller (pipe or ambient sensing) is required with the method of on/off
prior to and after product entry/exit.
Installation

This is a pull-eye method — through the pipe from one end to another. Therefore, the pipe must be open
or have an opening to use a pull tugger.

You cannot push the cable through a long distance.

Bill of Material - 600 volt

f’\ 18 each M.I. cable sets, 70 meters long c/w a 4’ cold lead, reverse gland and pull-eye
termination kit
Price $1,986.50/ea. $35,757.00

Loading Data: 600 volts, 1565 watts, 22 w/mt., 70 meters, 3.0 amps

Afternate — External Trace

We can do the whole entire length of the 1240 meters of pipe from one power location using our TEK
series resistance heater cable — see page 7

1each TEK cable set, 1240 meters long cAw fittings Price $25,517.00
Prices are FOB Calgary

Taxes Extra
Delivery — 6 weeks

Regards,

b |
® Page 2

JUL 12 28e9 19:83 17884378372 PARGE. B2
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MIQ"

Mineral Insulated Cable Product Specifications

Process Temperaturs Maintenancs or Freeze Protection 1

MIQ high performance mineral insulated heating cables are

used extensively for high temperature maintenance, high =
temperature exposure and/or high watt density applications
which exceed the limitations of thermoplastic insulated
cables. The resistance configurations available can provide
tracing for pipes up to 1 mile (1.6 km) long from a single
power supply point.

wa

Thermon's MIQ mineral insulated cables are manufactured
using Alloy 825, a high nickel/chromium alloy ideally suited
for high temperature service that offers exceptional resis-
tance o stress corroslion in chioride, acid, salt and alkaline
environments.

MIQ cables are approved for use in ordinary (nonclassified) : ‘
areas, hazardous (classified) areas, and Zone 1 and 2
classified areas.

Ratings . ..

Rated VOlage" ....ovccrrerec e 300 and 600 Vac
Max. maintenance temperature? ..................... 932°F (500°C)
Max. continuous exposure temperature CORMIUCION ..«

POWEr-Off ...cocrrrveuanscrariisississsrcinsasanannns 1,100°F (593°C) 1 Solid Alloy or Copper Conductor(s)
Max. watt density? ......... ... Up to 80 w/ft (262 w/m) 2 Compacted Magnesium Oxide Insulation
Minimum bend radius ..........ovvsecernssenenn. 6 X C3ble O.D. 3 Alloy 825 Sheath

MIQ Heater Setg . .. Heater Set Types
Themon MIQ cable sets are available in four factory fabri- One Conduior Healed Lengm
cated configurations: Types A, B, D or E. The standard i ﬂmr = E,
assemblies consist of 3 predetermined length of heating cable Cold Lead "
joined to a standard® 4' (1,220 mm) nonheating “cold lead" Used With 600 Vac, One Conductor Cabee
with 12" (305 mm) long thermoplastic insulated pigtails.
Prgal One Conductor Heated Length
The nonheating section of the unit is sealed and fitted with 3 S _wB
. % ¢ . m i 1 —_"'dﬁr__“
high pressure, liquid-tight 1/2" ar 3/4" NPT stainless steel B Codd Lead
gland* for connection inta the supply junction box. Used With 600 Vac, One Conductar Csble
Notes . .. Pigtail Two Conductor Heated Lengm
1. Sf;hm;\“a;;a;:d In |£_E:n i-unmrd §15-1997, Specific voilage depends on circuit D e T T
2. Wan dersity limitanons 3 cormelated to maintain mpertures Used With 300 or 600 Vic. Two Conductor Cable
3. Standard cold lead sheath is Allcy B25. H copper sheath is required, contact
Thermaon, Cold lead wil be sized for the circuil operatng current i accerdance with Pl Two Canducior Heated Lengh Pigial
relevant NEC or CEC code requrements., T )
4. Codd lead gland 5 2™ NPT eacept for Z-conductor 10 AWG and larger for which 3 E Cold Leac Coka Led
W' NPT gand Is provided. Used With 300 or 600 Vac, Twe Conductor Cable
THERMON . . . The Hest Tracing Speciafisty*
m 100 Thermon Or. PO Bax 609 = San Marcos, TX 78667-0609
Phone: (512) 396-5801 © Facsimie: (512) 396-3627 = 1-800-820-HEAT
wiwiw, (N MON, CoMm In Canada call 1-800-563-8461
JUL 12 2020 19:84 17894379372 PAGE. 33



Lngpe Concucior Haaled Lengh N
MlQ ™ Pigread Cold Lead i =
: A —— __’."
Mineral Insulated Cable :
Plgtad Cand Land Angie Conducor Healsd Lengm
/ = B 4—-—@::‘- .|\|
M| HEATRACE © R : ")
CABLE SELECTION < J
Prgtad T=g Conauctor Halied Langth |
D Coid Land  p— —
, e -—_
A heater cable selection can be made by
follawing these steps: Ty Conducor Hatad Langh
Pigusd S
,::E_ ..\*.
A E ——— i
~— b
LINEAL TRACING TOTAL
HEAT LOSS x| SYSTEM | = WATTS
LENGTH REQUIRED HEATING CABLE IDENTIFICATION CHART
-
B. 800 V RATED CABLE 300V RATED CABLE
5 2 - Gra (1) Ohmafl | Two(2) | Ohme/t | Two(2) | Onms
SYSTEM TOTAL ACTUAL Conductor @20°C | Cenductor | @20°C [ Conductor | §20°C
AC - WATTS =  TOTAL MIQ-20E 1413 2.00 MIC-11E0H-25 11.00 |MIC-11EQL-25)  11.00
VOLTS REQUIRED OHMS MIQ-16E1H-15 1.80 MIQBOE1H-25 |  8.00  [MIQ-IEIL-2S 9.00
L ' REQUIRED MIC-13ETR1S | .30 |MIQ00E1H-25 | 6.00 |MIQ78E1L-2S | 750
MIQ-10E1H-13 1.00 MIC4QE1H-25 3,00 MIQB0E1H-2S 5.00
f- - MIQABSEZH-1S | 0.85 MIG-20E1H-2S | 2.00 |[MIQ-S0E1L-25 5.00
MIQ-70E2HAS | 0.70 WMIQ10E1R-25 | 1.00 |MIQ<OEIL-25 | 4.00
TOTAL REQUIRED REQUIRED MIOS0EHTS | 050 |MIQ.7062H48 | 0.70 |MGIZETL3S | 3.20
OHMS - MICABLE | = OFEMS/M MIQ.38EZH1S 0.38 MIQB0EZH-25 |  0.50 IMIG-27EIL-2S | 2.70
REQUIRED LENGTH ) Ogn-‘r MIQ30EZH-15 | 0.0 | MIG-30E2H-15 | 030 |MIG2SE1L-2S | . 2.50
~ ORM MQ25ezH1S | 025  |MIQZ0E2n-25 | 0.0 |MIG-0E1L2s | 2.00
MIQ-20E2H-1S 0.25 MIQ-15E2H-2S 0.15 |MIQ-1TEIL-2S 1.70
- MIQ-17E2H-1S 0.17 MIQ-10E2M-23 0.10 |MIO-14E1L-2S 1.40
I/’“\ Refer to Chart and select the M| Healrace [wa.acsezn-1s 0.18 | MIQ-70E3H-28 | Q.07 [MIG-10E1L-25 1.00
Cable having a resistance equal to or = [MIQ10EzK-1S| Q.10 | MIQ-50€3H-25 | 0.05 MIQ-TAE2L-28 0.70
slightly lower than calculated In step C. |[MIQ80EIH-1S| 0.08 | MIQ40E3N-2S 0.04 |MIQ-S0E2L-2S 0.50
Proceed with the following calculations to [MG70EsHAS| 007 |miQ-Jeesnzs, 0.09 :‘Q"”:Eil’fi g‘gf
establish actual operating data: mchensares] 800 fhapas L
MIQ<0E3H.15 0.04 MIC.20E2L-2S 0.20
D. MIQ-30E2H.1S | 0,03 MIQ-1SE2L-25 | 0.15
wo.zussH.vs}: 0.0z | MIG-16E2L-2S |  0.10
TOTAL ACTUAL OHMS | MIQ-TCE3L-2S g.07
CABLE X MICABLE. | = TOTAL t
LENGTH RESISTANCE ] | | MIG-S0E3L-2S |  0.05
E.
2 E2 IR
AC OHMS WATTS R
VOLTS | + | TOTAL = TOTAL
F
WATTS AMPS
TOTAL VOLTS TQTAL
A*Ts ("M HEATING WATTS/M
TOTAL CABLE = OR
J LENGTH WATTSIFT

THE POWER CIRCLE
MiIQ.doc

AATTOTO fonTan ot g :3
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MI CABLE FIELD TESTING PROCEDURES

A. Check MI cable with 500 volt Insulation tester.

1. When received: minimum reading 20 megohms. If below minimum,
contact factory.

2. Befora installation of cable: minimum reading 20 megohms. If below
minimum, contact supervisor.

3. After installation of cable: minimum reading 5 megohms. If below
minimum, contact suparwsor

4. After thermal Insulation is applied: minimum reading 5§ megohms. If below
minimum, contact supervisor.

B. Supervisor's instructions for megger readings below acceptable minimum.

1. When received: contact factory with megger readings below acceptable
minimum at this point.

2. Before installation: a megger reading below acceptable minimum at th:s

point should start the following investigation.

a Visually ingpect the cable for physical damage

b. Check storage area: the cables should be stored in a relatively dry
location out of the elements. Make sure that the power ends are
covered while stored.

¢ Check resistance from conductor to sheath with an ohm meter. If
reading is over 2000 ohms, the problem is likely to be maisture.
Molsture can be overcome by heat with a torch, a heat gun, or by
applying a lower voltage and letting the cable heat for a few hours.
If the ohm reading Is under 2000 chms, the cable should be
repaired or replaced.

3. After installation: a low megger reading at this point should be referred to
steps 2a and 2c above.
4. After insulation: a low megger reading at this point should be referred to

steps 2a and 2¢ abave. With the insulation installed, the only available
paint to heat with a heat source is the cold lead. Try to expose the hot to
cold junction. This is the likely location for the moisture to get in or out due
to the physical welding or soldering in this area. If the design voltage is all

that is available to energize the cable, check with the factory or the project
manager before energizing.

TI | 173 ] 4 . A=
JUL 13 2@e. 19:85 17804378372 PARGE. 85
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Metél Pipés
(Internal)

Whaere possible plpes shouid be
traced saxtarnally lo permit
cleaning af the line without
removing tha heater; also
pulsating condilions could cause
fatigue fallures. Howaever, for
burled, sxisting lines, intarnal
tracing will save expensive
axcavatlion.

DESIGN REQUIREMENTS

Heat losses are calculated as for
external tracing but nc excess
cable is provided for — the heater
length must match the pipe
length as the heater must be
drawn into the pipe and excess
cable cannot be lost. Valves must
be traced extarnally. One-

inch gland connectors are
required to effect a liquid tight
seal where the cold lead emerges
from the pipe. Unless designed,
the heater should be ordered with
a temporary seal at one end so
that the unit can pass through the
flanga entry. Do not exceed watts
per foot of cable given in Tables L
and M, pages 18 and 19,

This system should be thermo-
statically controlled.

//—__‘"- Cold lead

/

/

1" N.PT. gland

,—— Reducer
/

7 Hot-Cold Joint ————— - Heater

TYPICAL INSTALLATION Internal traced section of plpe

15

P e Lo T, B davi o R dam

4]
o
I
(]
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TEK™

Series Constant Watt Heating Cable Product Specifications

Application . ..

Long Line Temperature Maintenance or Freeze Protection
TEK series resistance constant watt haating cables are used

where circuit lengths exceed the limitations of parallel 1
resistance healing cables. Circuit lengths up to 12,000 feet

(3,653 m) c3n be energized from a single power supply 72—
point.

The series circuitry of TEK provides consistent walt-per-foot
power output along the entire length of the cable with no
vollage drop.

e

4
TC [ - | o - i Pl
TEK cables are approved for use in ordinary (nonclassified)
and hazardous (classified) areas.
Ratings . . . - T—
Rated voltage! ....covveceenceencrnas for operation up to 575 Vac
Max. maintenance temperature? ..., 215°F (101°C)2
Max. continuous exposure tlemperature
Power-off oo imnnsunnniaa 400°F (204°C)
Minimum installation temperature .................... -60°F (-51°C)
MINIMUM Bend radius .eeeereeseverernersensssenrernes 1.25" (32 mm)
Basic Accessories. ..
Power Connectlon: All TEK cables require 3 cold lead )
1ransition for connection to power (available as 3 factory Constrisction .-«
termination or a field fabricated kiv). Refer to the back of 1 Heating Conductors (2 or 3)
this Specihta{ion sheet for details. 2 F|u0r0p0|>,-mer Dielectric Insulation
End-of-Clrcult Termination: An end-of-circuit termination : FEUO"OD?W‘“” PznfmgBJBCkE(IBm
3 ¥ 2 4 e P { a i
must also be used with TEK cables. This termination, 4 Nickel-Plated Copper Braid
detalled on the back of this specification sheet, is available
as 3 factory termination or a field fabricated kit. Options . ...

S Q] Fluoropolymer overjacket over nickel-
plated copper braid provides additional
pratection tc cable and braid where
exposure to chemicals or corrosives is
expecled.

Motes . . .
1. Definhian 35 ~laled in IEEE Slandard §15-19%7 Spezihic vollage depends on aircunt
engih ang gesign condilions
2 Wall density imiauans are correlaled 1o maintain lemocratures
3 Figher mamtenance lemperatures T3y be possible. cantact Thermen lor deslgn
QLUSANCT
THERMON . . . The Heal Tracing Specialists*
Lsoss-:Q:QJ 100 Therman Dv & PO Box 609 & San Marcos, TX 78667-06UY
EcisTe Phaone: [512) 396-5807 o Facsimle: (S12) 395-3627 = 1-800-820-HEAT
www thermai com
T 137 2DOeY o =



Appendix D
Canadian Copper & Brass
Development Association
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CANADIAN COPPER & BRASS DEVELOPMENT ASSOCIATION
49 The Donway West, Sulte 415, Dan Mllls, Oniarto M3C 3M3

Telephone: (416) 391-3599

Fax: (416) 391-3823

Feuillels de transmission par fefecopieur

Ao oo pages > /

=F. L] 4 o ol pages
July 11, 2000 Post-it” Fax Note 75718 ,Si"‘f*/ (o0 }

(%.‘r;o.r}f M_*'U",—_E Lfmboo/ é‘-‘-“?“ ﬂ/_/:-———

7%:2:;" 4"—5? / .«({A ~, éc:q::cg CLP*:///%

Prona s AT de Al

!

Fax 8/ N"¢C idlscopisur | Fa ‘\- i
To: Henry Tam [A.?&/';c tﬂ;r et E—

)

Dillon Consulting Engineers

Fax: 902-454-6R86

From: John Cartarall - Technical Manager
Canadian Copper & Brass Development Association

Pages: 1
Re: Use of copper tube for an underground water supply line in Yellowknife, NWT

After reviewing the informaticn that you provided to us about this application, we have
several comments about using copper tube. The reading of —4 for the Langelier Index of
the water typically indicates that a protective caleium carbonate scale will not form on the
interior of the copper tube and that the water is more corrosive than ane with a positive

index.

The fact, that the line will only see intermittent use and remain empty for most of the
time may affect its service life as well. Although the plumbing inspector in Yellowknife
has confirmed that copper underground service lines from the ductile iron mains have
been used successfully for & number of years, the water in these cases is constantly
circulating through the copper supply and return lines to and from each building.

Based on the water chemistry, intermittent usage of the line and the lack of any similer
case histories upon which to form an opinion, we cannot say for certain that copper tube
would be preferable to the galvanized steel currently used in this application.

If you wish to discuss this matter further, please do not hesitate 1o contact us agein

24187391 E77 A~
#% TOTAL PARCE.B1 #x%
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00-7879
Cape Dorset WATER SUPPLY PIPELINE REPLACEMENT Rev 0

5.0 COMPONENT DATA

5.1 General

Chapter 5 contains information on equipment used, including the manufacturer, model, and size.
Cross references to the manufacturers’ data in Chapter 9, and functional data in Chapter 4 are

included. The suppliers’ names, addresses, and telephone numbers are also listed on this table.

Operation & Maintenance Manual 5.1



WATER SUPPLY IMPROVEMENTS

CAPE DORSET, NUNAVUT

COMPONENTS, MANUFACTURERS AND SUPPLIERS

Description

Manufacturer and Model

Supplier

Non-Reversing Insta Kit —
Magnetic Starter

Telemecanique

3 Position selector switch

Telemecanique

Control Circuit Telemecanique
Transformer
Control Circuit — auxiliary Telemecanique

contact block

Heavy Duty Safety Switch
3-Pole, not fusible, Type 1

Square D — Schneider
Electric

CHU361

DE2

Schneider Electric

CDP Panelboard

Federal Pioneer CDP
Panelboard

Schneider Electric
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00-7879
Cape Dorset WATER SUPPLY PIPELINE REPLACEMENT Rev 0

6.0 OPERATING PROCEDURES

6.1

General

The water supply pipeline system for Cape Dorset, Nunavut consists of:

6.2

1 An intake system consisting of 2 intake lines each with their own pump and
screen. The intakes are located inside a 300 m insulated casing pipe in Tee
Lake. The pumps are connected to a 100 mm off take. The off takes are
connected within the junction box where one intake line can be selected by
operating the valves. The junction box outlet is 67 mm diameter stainless steel

insulated and heat traced water supply line to the heater house.

2 The submersible pumps are connected to a 100 mm HDPE intake pipe is situated

inside the 300 pipe casing.

3 The heater house provides for water tempering. The outlet to the heater house
is a 75 mm gravity flow stainless steel insulated and heat traced pipeline to the
water storage tank located at the truckfill station.

For a full description of the heater house and the trukfill station operation, see the O&M

Manual for those facilities. This manual covers only the pipeline operation.

Normal Operating Procedures

The normal operating procedures for the water supply pipeline system includes:

The storage tank level sensor initiates the filling cycle

The sensor calls on the intake pumps. The selected pump will be energized.

Water will flow from the intake to the heater house. The immersion heaters will be
activated and energized.

The water is tempered in the heater house and flows by gravity to the water storage tank.
The level sensor will de-energize the intake pump once the level of the tank has reached
the high level sensor limit.

The line will drain by gravity until the level of the water in the supply pipeline is at the
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liquid level of the Water Storage Tank.

. MV3 will be closed

. MV 4 will be opened

. Water will drain into the Drain Tank from the supply pipeline.

g Pump 3 (or 4) will be activated by the level switch in the Drain Tank and these will

pump the water into the Water Storage Tank.
. Once the drain tank and the pipeline are empty, MV 4 will close and MV 3 will open.
. Heat trace for the pipeline will be turned on and off throughout the operation by the

temperature sensors on the supply line.

6.3. Intake Screen Back-washing

The intake screen has been sized such that cleaning should not be required. In the unlikely
event that the screen is becoming clogged, the intake screen may be backwashed by
recirculating water from the existing intake line through the casing. This procedure may help
to remove some silt or material that otherwise plugs the screen. However, it is not a completely
effective cleaning because the intake pump recirculates more than it will backwash. The only
practical methods to completely clean the screen is to clean the screen when the reservoir is
empty, have divers unclog and clean the screen by hand, or by applying high pressure air from

the inside of the screen.

6.4 Heat Trace Svstem

There is a heat trace system installed inside the pipeline. The electric heat trace will prevent

freezing and aid in thawing of the pipe should it ever become frozen.

The heat trace cables are operated by a two temperature monitor and controllers systems. The
lower heat trace controller is located in the Truckfill station, the upper heat trace controller is
located in the heater house. Both systems report back to the alarm panel located in the truckfill

station.
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Use of the heat trace during summer is not required. The controller will be enabled, but the heat
trace cables will not be activated during warmer weather due to the thermostat not activating

the cables.

The heat trace controller has been set to perform optimally. However, the operator experience

may indicate alternative settings provide better protection, or better operational cost benefits.

6.4  SPECIAL PROCEDURES

6.4.1 Intake Pump Removal

If the intake pump, or other equipment within the intake casing, fails, the intake pipe and all
attached equipment can be removed from inside the Junction box. DO NOT attempt to remove

the pump unless an electrician is present to disconnect the power cables.

Care must be taken when using a vehicle (ATV or snow machine) to assist removal to ensure
that the cable is not snapped which could cause injury, and make the remaining pump removal
extremely difficult.

Water from the pipeline will not be available during the pump removal and replacement.

Location: All of the following procedure can be completed from the junction box at the

intakes and in the Heater House.

o Location: At the breaker panel in the heater house

Turn off the breakers for the pumps and the heat trace controllers.

to

Location: At the intake casing.

Turn the truckfill pump starter to the OFF position.

3 Disconnect the pump power cable from the starter. This MUST be done by a
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certified electrician,

Unplug the heat trace cables from the receptacle.

Disconnect one of the fittings on the pipe closest to the intake casing.

Move the pipe out of the way. More fittings may need to be removed to

accommodate the pump removal.

Remove the outer set of bolts on the intake casing flange.

Loosen the inner set of four bolts on the flange which loosens the rubber plug.
Pull the flange and plug out of the casing.

Remove the four bolts from the flange.

Remove the flange and plug.

Pull out the intake pipe, using a quad or snow machine, carefully supporting the
pipe and cables. Once the pipe is a meter or so out of the casing it may be easier

to connect the cable to a loader to continue pulling.

Carefully support the pipe and cables during pulling. Watch for snags, and any

wedging that may occur during removal.

The pipe is approximately 15 metres long.

Once the pipe is pulled, the pump, heat trace RTD sensors, or heat trace cables

can be maintained, repaired or replaced.
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19 Reverse the above procedures to replace the pump and pipe.

6.4.2 Heat Trace Checks

On an annual basis, and during the summer months the amperage draw for the pipeline heat
trace is to be checked. This is done be energizing the heat trace system by turning the
control thermostat until the heat trace is on. The light on the control panel inside the
Truckfill station door indicates when the heat trace is on. Each J unction box is to be opened,
and the amperage draw for each leg of the heat trace measured and recorded. This is to be
completed by an electrician. The values recorded are to be verified against the values shown
on the record drawings. Heat trace that show a significant drop in amperage draw are to be

replaced prior to the winter.

6.5 TROUBLE SHOOTING PROCEDURES
Alarms

.1 Low Building Temperature

This alarm is transmitted from the low temperature alarm thermostat to the Honey well
panel. It indicates that the building temperature is lower than the set point (initially set
at 10 °C) and may indicate a heater failure. THIS ALARM MUST BE DEALT WITH
PROMPTLY TO ENSURE THAT THE FACILITY AND INTERNAL EQUIPMENT
DOES NOT FREEZE. See O&M Manual for the truack fill station for appropriate

response.

o

Heat Trace Alarm

An alarm will be activated when the heat trace controller sends an alarm signal to the
control panel. This indicates that the heat trace breaker has failed and the heat trace is

no longer active.
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The heat trace alarm on the control panel can be cleared by taking the following actions:

@ Acknowledge the alarm.

® Determine the cause of the alarm. Reset breakers and check fuses.
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7.0  MAINTENANCE PROCEDURES

7.1 General

Maintenance on the Guard-It autodialer is the battery. Batteries need to be replaced every
three years since it will eventually fail with old age in the same way that an automobile

battery does.

Replacements for this battery must be ordered near the time of change out since long storage
on a shelf without a charger will damage the battery. It may be ordered from Raco or from

the manufacturer as printed on the battery.

The amperage draw of each heat trace cable is to be checked under normal operating
conditions once per year. It is recommended that this be completed in the summer months.
The measured amperage draw should be compared to the data provided on the record

drawings. Deviations to the data indicates that the heat trace length is to be replaced.
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8.0 TESTING AND CERTIFICATION DATA

8.1 General

Pipe testing data and contractors certification follows.

Each heat trace length amperage draw was recorded at the time of commissioning. These

values are shown on the record drawings.
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Fax: (867) 979 - 0195
E-mail: krtelect@nunanet.com

ELECTRICAL

WARRANTY ON GN PROJECT 4-002-473

K.R.T. ELECTRICAL LTD. WARRANTIES THE ELECTRICAL INSTALLATION FOR THE WATER
SUPPLY PIPELINE REPLACEMENT CAPE DORSET, NUNAVUT FOR A PEROID OF ONE YEAR
- FROM THE DATE OF INTERM INSPECTION. WE HEREBY UNDERTAKE TO GUARANTEE ALL
@ ATERIALS SUPPLIED AND INSTALLED UNDER OUR CONTRACT AND INCLUDE THE
PROVIDING OF NECESSARY MATERIALS AND LABOUR TO COVER THE REPAIR OR
REPLACEMENT OF THE ABOVE WORK REQUIRED AS A RESULT OF FAULTY MATERIALS OR
WORKMANSHIP.

UPON WRITTEN NOTIFICATION FROM THE CLIENT OR THE ARCHITECT THAT THE ABOVE
WORK IS DEFECTIVE, ANY REPAIRS OR REPLACEMENT WORK REQUIRED SHALL BE TO THE
ARCHITECT’S SATISFACTION AT NO COST TO THE CLIENT.

THIS GUARANTEE SHALL NOT APPLY TO DEFECTS CAUSED BY THE WORK OF OTHERS,
MALTREATMENT OF MATERIALS, NEGLIGENCE OR ACTS OF GOD.

RICK SMITH

WA W,

PRESIDENT
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Ll i
J LE1e - e . Telemecaniy
Al IEC Full Voltage Magnetic Slarlers ® e

i Non-Reversing

e Insta HIKits )

: Maximum HP NEMA | MEMA iwew\

1 i Phase 3Phase [ Type o Type 12 [ Type o

i 120V 240V 208V 230V 460% __Assembly Catalogue Cataloyue | Calaloyue

’: Hp_le_Hp_.l.lp_l-i-r'J (2) (3) Number (1) Mrice | Mumber (1) Piice | Mumber (1)
| 05 1 2 2 5 Faclory |LE1DU9IG e 276, [ L 1D0a7 e $316. [LE1DU930 18
; Customer| LE 1D09362K 209, | LE1D09I72KC 241
I 2 3 3 75 10 Facoy |LEIDI2362e0 25 (LD a7 475, [1LE1D1238 184
Customer| LE1D12362K 263, | LEID12372K 303 |- i
I 3 5 5 10 15 Factoy |LEIDIBIG2@I  369.|LEIDIR37Ze0) 409, |LE 11838100
Customer| LE1018362K 289, | LE1D 193721 329 |- _
2 3 75 75 15 20 Faclory |LE1D25362@ 397, [LEIUZ5A /2@ 493, | LE 10253810
Customer| LE1D25362K 317. | LE1D25372K a13. |-
o 2 5 10 10 20 25 Faclory |LEID3236200  514.|LEID337200 610. |LE 10323810
= . customer|LE1D32362K a00. [ LE1D32372K 496. |- ]
o 3 5 10 10 30 30 Factory |LE1D40362@. 596. | LE1D4037202) 772. |LEID403810T "
2 |g - Customer| LE1D40362K 482. | LE1DA03T2K 658. |-
= 3 75 10 15 40 40 Facloy |LE1DS0362€.) 679. | LE1D50372@ 855: | LE 10503819
= Customer| LE1D50362K  509.|LEIDS0372K  685. |-
o 5 10 20 20 50 50 Faclory |LE1D65362@. 779.| LE10653 201 955, |LE1D6538100
i Customer| LE1D65362K 609, | LE1D65372K 785, (-
75 15 25 30 60 60 Faclory |LE1DBO362@ 855.| LE1DA0372@0 1031, [LE1080361€0
LE1De #362 Customer|LE1DB0362K 685, | LE1DBU372K 61.|-
- 30 40 75 75 Facoy |LEIFTI361e0  1116.|LEIF11371@ 1324, |LEIF11381e]
Customer|- il - NS ST
T - B0 60 125 125 Faclory |LEIF1B361@0  1756.|LEIFI8371@  2104.|LEIF18381e
- - 60 75 150 150 Factory |LEIF26361®  2476.|LEIF26371@.  3164. |LEIF2638160
Customer|- -|- R i
- - 100 125 250 250 Faclory |LEIF40361@0)  5792.|LE{F40371@J 7552 |LE1F40381€)
Customer|- ' -f- G U
-{/‘\\ - - 150 200 400 400 Faclory |LEIF50361@.  16256.|LEIF50371eL 18416, |LEIF503810
Customer|- s = i
- 300 600 600 Factory |LEIF63361eu  21592.|LEIFG337 0.  23752.|LE1F6338190
e i . :

(1) Inslakils design available in NEMA Type 1 and Type 12 enciosures anly Size himiled lo D80 raling

(2) Faclory assembled:
a) Replacs (®) with carresponding cail vollage code in he lable below
Voitage (volls) 24V 120V 208V 240V 480V 600V
Code 8 K L P w X

b) Replace (1) with corresponding O/L relay suffix number lisled on page 291 (Price included in stailer price.)
(3) Customer Assembled:
a) For coil voltage other than 120 volls, selecl exacl coil parl number on page 2/59 1o 2/70 or replace sullix leller K
by cormesponding lelter on opposite coil voltage table.

b) Select exacl O/L relay part number on page 2/89 and add price lo starler price

(4) To obtain a single phase non-reversing starter, change prelix LE | 1o l_ll':S (eg. LE1DUY362K becomes LESDO3362K).
Price remains unchanged. Not applicable to LE1Fe devices. w

How lo Qrder:

Calalogue numbers ....................... pages 2/115- 2/125 o Calalogue Mumber | Calalegue ol Crverload

Overload relays . i o Coil Voltaye Gode | Nurriber Yollaye Melay  Faco
=, .YS «pages 291 - 290 o Overload Relay Sullix Code  Sullix Mods
& F‘:idm Modifications . pages 2/126-2/133 | g Faclory Modilicalions |lP_l[_H5' i K_l 1_15__ ‘

Dimenslons .. pages 2/134 -2/137 (alphabelical order) | T g

Wiring Dlagrams .............................. pages 2/138-2/129
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LEe IEC Starters

Modifications

seleclor swilch,

Nz 2 Pilot light
O ! ° (transformer typa)
¥ = 3 posilion

selector swilch,

- oot o JSR |
Assembly | NEMA Type 1 | MEMA Type 12
Symbol Description Colour |\1;m1_r_!|Jlarrz by | Sullix/Cal. Mo, (.3 “'n:r.'J Suifiw.ﬂ’_C:]I__I‘:Jq._(_}
i J——— "~ Push Eulion___‘—"_i-{_é'é_'__Emérgency | | by
Gjlnj mushroom Stop Factory T aosa $A0. |' ADTA W
40mm Cuslomn i - 8
T o e - “Push buifon ~ Black  Stari Factory AU 64. | ALJD - 1Ty
(double touch) Red Stop Cuslomer | o Ny . :
ola | Push bufion ~— @fack T~ Factory | AoGe s i o
o o (tlouble [ouch} Read 9] Customer | | f\fif’\f\ﬂﬁ ] 10, I-"'\_9-"“"'.“-)_5_l U_ &
''''' ~ Push bulton™ " Hiaek Starl Factory | ADEC ””'_I g ¥
[ \O/ (double touch) Red Stop Cusloner |. i o
—J-— Pilot light 2
©c o LN {Iranslormer type) I :
~ " 2'Posilion T Black o Faclory ADBD 64. | AU7D
I ° saleclor swilch On Customer | LASAAQGDT
o a
° " 3 Posilion Biack™  Handoil ™ Faclory }z‘\ﬂﬁb L G4 ADTE
E seleclor switch aulo Cuslomer™ | LAGAAQGGET
b o I| . - S
N/ Pilol Tighi Green PE@EGE__"_E:;:E[_D(‘; AOBS _78.
(fult vollage) Cuslomer | L SAADBST (2) z
2 Pl Tgh GroeR—Powaran —Faciory | ADGF - iy
(Iransformer type) Cus_lo_nE_r__ Li\iAA_G_G_FTO_ __ 1os,
Two operators on cover
"2 push bulions Slarl " Faclory”  |AosG T $64.
.QJ._Q — Stop Cusiomer” LABAADGGT — 5
o o 2 push butions I Faclory | Ag6T
0 Cusiomer~ l - T -
2 position s
seleclor switch, Black on |
\ / Pilot light . Green On Faclory ]I\UESH o e I8-1 AU
O i! 5 {translormer type) ____ Cusiomer I L;‘\QAJ‘_(UGHT'_" (1) " isi” A
P Y P 2 position
seleclor swilch, Olf-on
Pilol light Power on Factory AUBW 143, | Ao7w
(full voltage) Cusiomer LASAAGEWT 120, | LASAAOEWT
N 3 postiion — = 8T | LAJAALE! Brioh Rl it kALY

Hand olf auto [
Power on 184, A07J

Factory _| As6d et Bl SO
161. | LASAAGGIT @ (i)

___ Cuslomer ™ L'f\_‘;iﬁs‘_\DSJTC (n

Hand olfl auto |

Pilot light Power on Faclory | Apsu 143, | Ao7u
- o ﬁ {lull voltage) Cuslomer | LAGAAGEUT 120 CABAAGSUT —
LU T 2 pilot Tighis Green  Siant ~Faclory  [AGEK 240. [ AGTK
O O (ransformer typa)  Req Stop Cusiomer |-~ ——— R
N SN )
\O/ \O/ 2 flluminatad Green  Siarl - Faclory | A26G 400, [ A2TGT T
A A push bultons Red Stop Cuslomer I -
5% . | |
_— - —_— ———— §
Note: To order a rad "Emergency Slop” push bullon supplied as a factory modification, add the appropriale sulfix lp ,
tha end of the calalogue no. (see below)
(1) Replace (8) with coil vollage code corresponding o e pilol ligh voltage
Voltage (volts) 24v 120V_208/240v 480y 600V
Code . 8 K w X
(2) LASAADISS of LASAADISS adaplor needed.
(3) Catalogue number applies only to FVNR and FVR InstaKils slarlers
Calalogue numbers ... - pages 2/115-2/125
Oveiload relays ... --.- Pages 2/91 - 2/93
S, Faclory Modifications __. - pages 2/126-2/133
g Oimensicns ... - pages 21134-2/137
Wiring Olagrams ... pages 2/138-2/139
——
2/126

T —————
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e IEC Starters | | (3] Teten

Modifications

Control Circull Transformer*
T o . Assemidy MEMA Type | and 12

Symbol Descriplion VA Fein Startey ly Sullix/Cal. No. (2)
il o \% Full voltage slarlers PELLE2 HES, LR
(Slandard VA capacily) 50 Dug - g I oty AL e
Cusloieg LAYTD e
[0 I aclony Alhe
Cnslumnr LAOTDH e
100 REI E I actory AZ2UGe
E'?: Coslorm
5 E L B8 5 [atony AZ2UGe ) o
E f_a_.r' prs I.le':lrrmm
el Full vaitage slarters DUY - 11 aclory A2uHe ]
= g + 100 VA exlra capacily His -6 Luslomer )
W FIl 163 Factory A20Be
28 P —— Cuslomer - T
E‘ g D}_(Wn Full voitage starlers i D09 - LAY Faclory A20%e o
=L L : special primary or 418 -6~ " Cuslomer . ) o
o £ secondary voitage Fi11-FB3 Factory _A209e o
ur & e . B Cuslomer - - o
Reduced voltage slarters LE3, LET LEP
(Standard VA capacily) DO9g - Ao Faclory AdUGe
Cuslomer ' i -
F1l-F63 Factory A40Ge I
Cuslomer - i
Reduced vollage stariers Do - L8 Faclory —  Ad08e -
+ 100 VA extra capacily Cuslomer .~~~ T T
F11-F63 Faclory  A40Be T
Cuslomer - - [
Reduced vollage starfers D09 - DBY Faclory " Ad09e T
special primary or Customer - T
secondary voltage F11-F63 Faclory A40%e
Cuslomer i

— s Pk : R i
Note: T order a conlrol circuit translormer as a lactory mudilicalion with 600V and 120V secondary, add
appropriate suffix lo the and of the calalogue number, (see below)

* Prices include the secondary fuse; lerminal nof included.

(1) Replace (o) by corresponding sullix from table below
(2) Catalogue number applies only to FVYNR and FVR Instakils starters,

50/100 VA __Primary '
Secondary 480V [208V | 2a0v | 120V |
LW T L e
B o] e | &
L ]
How to Order:
To Order Specify: | Example '
Calalogua numbars ., . Pages 2/1115- 2/125 e Ca!alogue Number l Cataloyue Coil Oveiload
Overload refays : ® Coil Voltage Code Number Vollage Pelay 1
Facl Mudﬁy::aﬂons e PGS 2091 - 283 ® Oveiload Relay Sullix Code Suline L
s i e PAGES 2126 - 2/133 ® Fuse Clip Suffix LEiD0see2 ) [K ) [T [
Dimensions ....................... seeneenness PAQES 2134 - 27137 ® Faclory Modilicalions E_—‘J [‘_"J “—J [
Wiring Diagrams - pages 2/138-2/13g | {nrph:uhgru::-ur_r_-rfje_u
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. LEe
mecanique
mecaniquel EC Starters
V& Modifications
Control Circuit
- S il o - - _—.Asé;;,_rni;i.\,r__.l‘lEl‘.lA T',-pe.1 and 12
- _S'fmbt_;_l_ Descriplion For Starler by Suffix/Cat. Mo. (2} Price
Auxiliary contact block 2 contacts All listed Factory AZ200 3aa.
oife ot (terminals and wiring ) i Customer  LAIDNI11 28,
sife affs affe o|}e not included) 4 contacts All lisled Faclory A400 176.
56. 3
R e e : LN .
0
Auxiliary conlact blocks NO or NC All listed Factory A101 160 ] il n
on disconnect wired Customer - 3 E E
B NO or NC " Alllisted  Factory  A102 88 = §
unwired Customer = - o=
Bildidlls -
Q —0 oo
Auxiliary conlact blocks 5 H
on instantaneous trip NO ar NC All listed Factory A103 232 g =
B circuit interrupter _ wired Customer - B - i 8 g
a
=
Fuses for control circuit 2 x 600V luses All listed Factory _A104 178, W oo
terminals nol included) Customer - =
| { s
m 1 x 250V fuse All listed Factory A105 8s. N
Customer - -
2 x 250V fuse All listed Factory A106 176.
e Customer -
Contraf circuit relay 4 poles unwired All listed Factory  Al11 _180.1)
' Customer - e
("\‘ . 4 poles unwired All listed
T (coil and 1 contact wired; Faclory _A_I_!E____ 424.(1)
! _ B __terminals nol included) Customer - -
s Time delay relay Unwired All listed Eacj:n,r _f\__l 13____ 176.(1)
. _ft( - ~ Customer - -
Wired All listed
(coil and 1 contact wired; Factory A4 360.(1)
o terminals not included) Customer .
2 Thermistor control relay, LT3N All listed Factory ~ A115 36{](1_} N
b/a c/w 10 lerminals max Customer .

“Note: To order 2 auxiliary contacts supplied as a lactory madification, add the appropriate suffix to the end of the
calalogue number. (see below)

(1) Basic relay price must also be added to starter price.
(2) Catalogue number applies only to FVNR and FVR InstaKils slarters.

How to Order:

[To Order Specify: | Example - B
e 2115 - 2/125 ® Catalogue Number | cajalogue Coil Overload
==, pages 2/115-2/125 » Coil Voltage Code Number Voltage PRelay  Factory

.. pages 2/91-2/93 | ® Overioad Relay Suffix Code Sulfix Mad's
Mo .ations .. pages 2/126-2/133 | ® Fuse Clip Suffix LE1D09862 J [ K j 12 rAZOO_J
NS ..o pa 20134 - 21137 | ® Factory Mcdifications —— e 0
iagrams pages 2/138 - 2139 | {alphabelical order) -
TE3J Discount 2/129




Safety Switches
Heavy Duty

Single Throw - Fusible & Not Fusible

600 Volt, 3-Pole.

HP Haling
\j/ 250 600
System Amps Ser. Type 1 Ser. Type 3R Ser. Type 4/4X Ser. Type 3R/12 240 Vac 480 Vac 600Vac  Vdc Vde
Stainless Steel Std. Max. St Max. Sid. Max Max  Max
3-Pole, Fusible
30 F1 CH361  Fi  CH361RB  E2  CH3BIDS  FI  GH3B1AWK 5 15 75 20 15
60 F5  CH62  F5  CHasoRm E2  CH362DS  F5  GIL62AWK mooa0 15 500 - 3
100 F5  CH363  F5  CH3e3AB E2  CH3830S  F5  CHIG3AWK 2% 60 30 75 - 4o
Y T200 Bt CHass __E\__CHI4AB E2  CHIBDS B2  CHISdAWK S0 15 60 150 . 50
{ég 400 E2  CH65 E2  CHIBSR B2 Criocsos CE2 CHIB5AWK 00 250 125 350 50 -
600 E2 CH366 E2  CHI6R  E2  CH366DS  E2  CHISBAWK 150 400 200 500 -
8OO  E4  H367  E4  HIETA . - B4 HIETAWK 200 500 250 500 S0 50
1200 4 H368  E4  HaeBR - . g4 HIBBAWK B0 KO0 2500 s00 S0 50
3-Pole, Not Fusible i ;
ﬁ 0 _FI_CHU6I F1 CHUIBIRB E2  CHUIBIDS F1_ CHUBIAWK 5 1o 7o oo 0 5 15
80  F5 CHU362 F5 CHU362RB _E2 CHU62DS  F5  CHUSB2AWK 10 20 20 50 25 60 10 130
100 F5 CHU33 F5 CHU363RB E2  CHU363DS  F5  CHU3E3AWK 15 40 30 75 40 75 20 4o
799 _200 El CHU384 E1 CHU34RB E2  CHUB4DS  En CHU3B4AWK 60 125 150 40 50
§88 a0  Ez  chuses B2 CHU6SR E2  CHUSDS  E2  CHUJSSAWK - 125 - 250 350 50 -
600  E2  CHUI6 E2 CHU366A E2 CHU366DS  E2  CHU3BBAWK 200 a0 - s00 - -
BOO  E4  HU367 E4  HuzeTA . ; B4 HUITAWK 50 250 50 500 50 500 50 50
1200 E4  HU368 E4  HugseR . % E4_ HUBAWK 50 250 S0 500 50 500 50 8o

8 0 8

Application Information

Type 3R swilches wilth “RB" suffix are supplied with main en|
Type 3R switches with *R" suffix have a blank endwall,
Type 3R/12 switches are suitable for Type 3R application
"Ser” denotes the Series of the device, Please refer to thi
Type 3R & 3R/12 swilches are silicone free devices.

try hole cut in top endwall and closing cap (BCAFP)

by removing the drainserew from boltom endwall
s column when selecting accessories.

inslalled. Hole accepls 3/4 in 1o 2 1/2 in. hubs.

* HP Aalings:
- Standard - use code (Class H) fuses
- Maximum - use lime delay luses
- refer 1o lales! design series only

* Use two oulside poles for swilching DC.

* Heavy Duly Switches have Ouick-Maka  Quick-Break,

Load-Make / Load-Break operaling mechanisms.

* All Type 4/4X and 3R/12 switches have, as standard, all
copper curren| carrying components,

* For Intormation regarding

faalures, see pages DE2-20 lo DE2-24

* HP Raling: Standard value when
luses, Max. value when using du

accessories and oplional

using fas! acting one time
al element time delay luse

* For mara information consult Schieider Electric

* Short Cieecuil Withstaged Hatings

Weslingn

AMS Syminainical k Amps
Fuse Class

£ " J [ n

GO o,

200 1 200 200 200

DE2-8

For pricing informaltion please refer to List Price Book
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Bom Name: CAPE DORSETT CDOI'-PA

Hom Suh-Nlmt_:]

Itern
No. Qly. Catalog Number [ Detalls
2-00 1 Designation: CDP-PA

CDP PANELBOARD (INTERIOR])
FEDERAL PIONEER GDP PANELBDARD
CONSISTING OF

347/500 VAC 3PH 4 IC; 14K

MAIN: 225A CJL-E BKR SERVICE ENT
MAIN ATC: S/T(120VAC)

INCOMING CABLES:(1)350 MCM

BUS: CU MAIN BUS

ENCLOSURE; TYPE 1

MQUNTING: SURFACE

40 X MOUNTING HEIGHT PANEL
HEIGHT:  *( mm)

WIDTH: (. mm)

DEPTH: (. mm)

INCOMING: BEOTTOM

BRANCHES:

1 S0A/ZP CE-B
3 40A/3P CE-B
1 20A/3P CE-B
5 15A/P FFG

3 {SA/3P CE-B

ADDITONAL FEATURES:
PANELBOARD AVA|LABITY SUBJECT

TO ENGINEERING REVIEW
MAIN GRQUND LUG

Extimaled Ship Days (ARQ}: 30 Workjng Days

]



REV DESCRIPTION BY | DATE
[ BRANCH NEUTRAL ]
X ACCESSORIES twe. [N ese]  TYPE ACCESSORIES X
1 | 2 |
BEN CE-8 | 15/3 ﬁ it 4
5 | 6|
"7} fl\: :;‘ I ;--— 15/3| cE-8 [ 8]
] CE-B 15/3 —< | o = — 0
77 : o e T e T T 12
3 FFG 1571 —4 > L« I 15/1]  Frg T4
15 | < > 15,1 Ffs 5
(17 cE-8 | 20/3 <" »—"75/1| _Fro 8
] " e — [ 20 |
21 E | :: 40/3| CE-B B
Ex CE-B | 4073 ﬁ 24 |
| 25 25 |
_1';_ o o :.; | t :_4; ] ?1:-_ 40/3| cE-B %g_
3 FILLER PLATE FILLER PLATE 32
% BRANCH HOUNTED MA|N L"g;—
37 ] SHUNT TRIP 120 vAC CJL-E 2253 4X SPACE 3]
(35 o]
PHYSICAL DATA ELECTRICAL DATA
o ENCLOSURE: TYPE 1 o SYSTEM: 347/600 VAC 3PH 4W
SURFACE 14,000 AMPS SYMS, SCCR
BOX DIMENSIONS - INCHES (MM)
HE IGHT: “ ¢ mm) o MAIN: SERVICE ENTRANCE: CJL-E 2254
WIDTH: = mm) ACC: TMS,S/T
DEPTH: “ mm) BOTTOM FEED
INCOMING CABLE(S):
o BUSSING COPPER BUS (1)350 MCM
o ADDITIONAL FEATURES o BRANCHES
MAIN GROUND LUG
--------------------- SUMMAT [ON s == mmmm e o oo oo
1 SOA/2P CE-B 3 40A/3P CE-B
1 20A/3P CE-8 5 15A/1P FFG
3 15A/3P CE-B
JOB NAME. KRT ELECTRICAL EQUIPHMENT DESIGNATION; COP-PA
JOB LOCATION: NISKU , EQUIPMENT TYPE.: COP PANELBOARD
ORAWN BY, CAD DRAWING TYPE; ONE LINE DIAGRAM
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Warranty

Raco Manufacturing and Engincering Co. Inc., warrants this product to be in good
working order for a period of two years from the datc of purchasc as a new product.
In the event of failure of any part(s) (excluding batteries), duc to defect in material
or workmanship occurring within that two year period, Raco will, at it’s option
repair or replace the product at no charge for parts or labor. All billablec repairs after
the two year period will carry a ninety day warranty. Any alteration of the product
without instruction from Raco's Engineering Department will automatically void this
warranty. If alterations of the unit arc authorized by Raco. please complete the
authorization form in the Owners Manual and return the form to Raco to ensure the
warranty. Under no circumstances will Raco be responsible for consequential or
secondary damages.

The defective product should be returned, insured and freight prepaid, securely
packaged to the address listed below. Please call Customer Support at 800 449-4539
for a Return Authorization Number. Customer Support will be available from

8:00 a.m. to 4:30 p.m. (PST), Monday through Friday (excluding holidays). When
you call Customer Support with a technical problem or to request a Return
Authorization number please have the products serial number and a detailed
description of the problem you are experiencing.

Raco Manufacturing and Engineering Co. Inc.
Customer Support

1400 62nd Street

Emeryville, California 94608

Copyright
© Raco Manufacturing and Engineering Co., 1996. All rights reserved. No part of
this manual may be reproduced, stored in a retrieval system, or transmitted in any

way including, but not limited to photocopy, photograph, or electronic media
without the written permission of Raco Manufacturing and Engineering Co.

Disclaimer

Every effort has been made to ensure the accuracy of this document. However, Raco
Manufacturing and Engineering Co. assumes no responsibility for its use or any
third party action as that may result from its use.

Trademarks

Guard-It™ is a trademark of Raco Manufacturing & Engineering, Co.
RACO is a registered trademark of Raco Manufacturing & Engineering, Co.

Printing History
Printed in USA, May 1997
Raco Manufacturing & Engineering, Co.
1400 62nd Street, Emeryville, CA 94608
(510) 658-6713
1-800-722-6999
FAX # 1-510-658-3153

World Wide Web http:r’,ﬂ'www.manufacmring.neﬂraco
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1.1

Product Overview

Product Description

The Guard-It™ alarm autodialer is designed to monitor conditions at remote

. facilities and place alarm notification telephone calls to personnel, delivering

specific pre-recorded messages.

' Users may also call the product at any time from any telephone, to check for

alarm conditions.

Four signal inputs are provided for monitoring. The signals which the user
connects to these four inputs may be any combination of contact closure, digital
logic level, or analog 4-20 ma current loop. In addition, the product monitors
the 12 volt DC power connected to it, and if an optional rechargeable battery
has been installed, it will place alarm calls to report power failures.

The product will work with any standard dial-up public telephone line, as well
as with the available Cellularm™ option. Leased lines are not required.

Using a programming phone at the front panel. the user may pre-record
informative, high-fidelity voice messages up to 12 seconds in length, for each of
the four input channels, plus a station identification message which is played
during every phone call.

The user may program up to 8 phone numbers, which may be up to 60 digits in
length. The product may also be programmed to call numerical display pagers
in addition to regular phone numbers.

If desired, the user may program a number of detail parameters such as alarm
trip delays, ring answer delays, etc.

A special Call Progress function may be turned on, which allows the product to
detect busy signals and move automatically to the next programmed phone
number, delay the voice reporting until the called phone has answered, and
move to the next phone number if a programmable maximum number of rings
has been exceeded.

| A phone line fault monitor function may also be turned on, which detects the

disconnection or failure of the phone line.

Informative, multi-color front panel LED’s advise local personnel at a glance of
any problems.

Guard-It™ Owner's Manual
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1.2.2

Overview

' The product may be mounted on a back surface, or flush into a larger front

panel, or as a stand-alone circuit board.

The Guard-It™ autodialer is ruggedly built to a high standard of quality by the
world leader in industrial alarm autodialers. It includes internal noise filters and

| surge protection on all signal, power and phone line mputs, and is built for
| many years of reliable service.

Manual Description

This manual guides you through the following procedures:

Location and mounting
Initial programming
Voice message recording

Using Your Guard-It™ autodialer

® Advanced programming

A glossary explaining the terms used in this manual is included the end of the
manual, along with a troubleshooting guide, an index, a return authorization
form, and FCC notice to users.

Worksheets are provided to document and clarify your programming and
message recording steps.

| Please take a moment to read, complete, and mail the warranty registration card

at the back of this manual.

Conventions

Throughout this manual various icons are used to visually identify information.

| They are as follows:

© The solid diamond symbol shows a list of procedures, decisions, or
single step tasks.

® The bullet symbol shows a list of items.

N/
i . . a " .
‘\ The bomb indicates a warning message. The information concerns

process that may result in damage to equipment or harm to a
person.

W’ The hand indicates a caution message. The information concerns a

process that may result in equipment failure.
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Overview

The pencil indicates general information.

The open diamond pattern indicates one or more exceptions or

special considerations for a process.

The phone indicates that you can access the Guard-I1t™

autodialer through your phone.

Other icons include menu indicators as seen on the Guard-It™

CONFIG. autodialer front panel.
“items in quotes” Quotation marks indicate titles of sections and mes-
sages.
italic Italic text indicates items for emphasis, message text,
and sample text.
ALL CAPITALS Capital letters reference the names of keys, lights,

and LEDs.

Initial Capital Letters Capitalization of the first letter of a set of words

indicates mode and function types.

Guard-It™ Owner's Manual



"2

2.1

2.2

2.3

} Installation

' Mounting Location

Ideally, the Guard-It™ autodialer and the wiring connected to it should be
located away from heavy duty power wiring and wiring which is likely to emit
substantial electrical interference. The location must be free of condensing
moisture, and must remain within a temperature range of 20 to 120 degrees F
for proper operation. Allow clearance room for the plug-on connector block

and phone line connectors at the bottom.

The product should be located within 5 feet of an RJ11 telephone line jack,
otherwise a telephone extension cord will be needed to make the phone line
connection.

If you are using the optional 12 VDC wall adaptor to power the product, you
will need a 120 VAC electrical outlet to plug the adaptor into. The product
should be located within five feet of this outlet; otherwise it may be necessary
to splice in additional wire length for the 12 VDC line.

Mounting Onto A Back Surface

Referring to the diagram, attach the mounting brackets to the product. Prepare
the back surface by drilling pilot or clearance holes for the mounting screws.

| The mounting centers are 3.6" high by 9" wide. #8 Wood screws, self tapping

screws and machine screws (with lock washers and nuts) are provided to
accommodate a variety of back panel materials. Refer to the diagram (See

| Appendix F).

' Mounting Flush Into A Front Panel

To mount the product flush into a larger front panel (maximum panel thickness

| 1/8"), you will need a rectangular cutout in the panel to clear 6-3/16" high by 8-
| 3/16" wide. Slide the product into the opening from the front, and use the 6-32

screws to attach the two mounting brackets to the product in the proper
orientation so that they hold the product firmly in place against the larger front

| panel. Refer to the diagram (See Appendix F).

Guard-It™ Owner's Manual 2-
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2.5

Installation

Mounting Without An Enclosure

To mount the product as a circuit board only, open the enclosure via the two

| screws on each side of the enclosure, lift out the front panel, and then remove
' the four screws which secure the circuit board to the front panel. Pass

appropriate mounting screws (not provided with product) through the white
nylon standoffs to mount the circuit board to a back surface. The small inner

| panel is printed with markings to identify the LED’s and switch functions.

| Mounting With Cellularm™ Option

| If your Guard-Iit™ autodialer was ordered with the Cellularm™ (cellular

wireless) option, the product comes pre-mounted in the Cellularm™ enclosure.
Follow the mounting instructions provided for the Cellularm™ option. Refer to

| the diagram (See Appendix F).
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3.1

3.2

&

| Wiring Connections

i Note:

Note that the connector block is unpluggable for convenience in making
wiring connections.

. Power Connections

The Guard-It™ autodialer requires 8 to 16 VDC power connected to the

| connector block, in order to operate.

The power source should be capable of delivering a current of 500
milliamperes.

Power must be connected observing the correct polarity. Refer to the diagram.

Connecting To Electrical Ground

Your Guard-It™ autodialer has several internal protective devices built in.
However, for them to work effectively it is important that the product be well
grounded. A grounding wire with a terminal lug is included on the product for
this purpose.

If the Product is mounted to a grounded metal back surface, then simply
connect the terminal end of the wire to the lower right hand mounting screw as
shown in the diagram.

If the product is not mounted to a grounded metal back surface, connect the end
of the wire to the nearest available electrical grounding point. If the installation
1s within a grounded metal electrical panel or enclosure, connecting to the
metalwork will be sufficient. If you need to extend the ground wire, use 18
gauge wire or heavier, and keep the total length as short as possible.

This grounding wire will also ground the (-) side of the incoming 12 VDC
power. If you are using a pre-existing source of 12 VDC power, you will need
to verify that the grounding of the (-) side of this supply will not cause a
problem.
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3.4

3.5

3.6

= Y
:ﬁ

A

Wiring Connections

Phone Line Connection

| Plug one end of the supplied telephone extension cord into the telephone line
| jack located to the left of the connector block (not the programming jack located

on the front panel). Plug the other end of this same cable into a telephone line

| (RJI1) jack.

Caution:

The phone line must be such that a standard telephone set can work on it.
Certain in-house PABX phone systems have “digital” line connections which
can damage the product!

Ideally this phone line should be for the exclusive use of the Guard-It™
autodialer. However, the product will generally function if there is an extension
phone on the same line, as long as that extension phone is not in use when it is
time for the Guard-It™ to place or receive a phone call.

Input Signal Connections

The four signal inputs on the Product can be used with several different types of
input signals, in any combination.

Connecting Unpowered ("DRY")
Contact Inputs

Connect unpowered contact inputs as shown in the diagram. Each input has
two input connection points. The points marked “C” are internally connected
together and to common ground.

Warning:
Before making any such connections, verify that there is no electrical power
present on the signal wires, otherwise serious damage to the product could
result.

Connecting Analog or Digital Logic
Signal Inputs

Refer to Appendix A regarding analog signal inputs and Appendix B regarding
digital logic signal inputs.
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Wiring Connections

3.7 Optional Digital Alarm Output (DAO)
- Connections

The digital alarm output circuit activates whenever there is an unacknowledged
! alarm. It deactivates whenever such alarms are acknowledged. It may be used
| to power a customer supplied 12 VDC relay, or to drive a 5 volt logic circuit.

See appendix C for details.

3.8 Optional External Battery Connections

The Product may be used with a customer-supplied external 6 VDC (not 12

| VDC) gel cell lead acid battery for backup during power failure. An internally
mounted gel cell battery is also an available as an option from Raco. Refer to

appendix D if using an external gel cell battery.

3.9 Writing Channel Descriptions In White
Bar Areas

You may want to use the white bar area to the right of each of the four input
channel status LED’s, to write in short descriptions of what each input channel
is being used to monitor. You may use a plain lead pencil (which is erasable),
or a marker pen.

Basic Wiring Connection Diagram

Diagnostic LED
] [ For : =

oy of”

= Qageccooas —

— )
Terminal Lug
Locate wermaal g
Under Mountng scnew,
(M no mountng sorew

\ ? : used, ”'.I

——

Telephone
Line

rad ("dry7)
contact inputs

e
To)¢ &
| / g::l::;&n:;lnpm:

Digital Logic Inputs:
See Appendor B

Digital Alarm Output (DAQ):
See Appendix C

Optional External Battery:
See Appandrx O
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Wiring Connections

Guard-lt™ Front Panel Diacram
f]

Flashing red indicates loss of external 12 VDC power. After 5 Channel nght Indications:

minutes, alarm calls will be placed. Upon acknowledgement,

light 1s on with no flashing until power is restored. Steady green - Norma

Flashing green - Fault but alarm trip delay not timed out.

Flashes red whenever unit is on but disarmed.

Flashes red if Phone Fault Detection is turned on Flashing red - Unacknowledged alarm

and a phone line fault has been detected.
Steady red - Acknowledged alarm.

Indicates a phone call is in progress. r

I__ Microphone

™

Product is ready to place alarm calls.

Product may be called but will not place
alamm calls; any alarms are automatically
acknowledged.

Product is not powered but
optional battery is kept charged.

Plug a touch tone phone into this jack
and follow the voice menu to program.
This jack is not for connection to the
telephone company line.
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4.1

Programming Your Guard-It™

Autodialer

- Programming Menu

' To program your Guard-It™ autodialer, you will need a standard touch-tone
| telephone.

| Telephones which have the keypad located separately from the handset, are

most convenient for this purpose.

Just plug the telephone temporarily into the Programming Jack on the front
panel of the product, lift the receiver, and follow the voice menu to enter your
programming and record your voice messages.

If you do not make any selection from the “top” menu, it will be repeated once
and then the program mode will be terminated.

To begin again, simply hang up the programming phone for a second or so, and
then pick it up again. You may do this from most places in the programming
menu, whenever you want a fresh start.

For most programming items, you will hear the present programming entry if
any, and then you will be given a chance to either accept this existing entry by

| pressing pound (#), or else make a new entry.

If you make a new entry, it will be repeated back to you for confirmation.

In general, pressing the pound (¥) key will cause whatever you have keyed in to
be accepted and recited back for confirmation.

| When keying in 2 menu choice rather than a value, the choice will be accepted

and recited without need to press pound (#).

Pressing the pound (#) key when you have not keyed in any entry, will
generally return you to the previous menu level.

| If you make an entry that the Product considers invalid, it will respond with a
| statement, “Value fault. Enter a new value.” The previous valid setting will be

retained and restated, and then you will be prompted to make a new entry if you
wish to do so. This would occur, for example, if you entered a value that was
outside the allowable range of values for that programming item.
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Programming Your Guard-It™ Autodialer

Guard-it Programming Flow Chart
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4.1.1

INPUT
CONFIG.

Programming Your Guard-It"™ Autodialer

Refer to the table later in this section, for a listing of the initial default values
and allowable range of values which you can program, for each programming
item.

Note:

If you delay more than five seconds without pressing any new key. the
Product will treat this the same as pressing the pound (#) key. except when
recording messages.

Also note that your Guard-It™ autodialer will not respond to new alarm
conditions while you are programming. The LED’s will generally remain in
the state they were in prior to the beginning of the programming session, until
a few seconds after the programming session has ended. Most program
changes do not take effect until you end the programming session. The same
is true during an alarm call; messages for new alarms are not included in a call

that is already underway.

Input Configuration
The default input configuration for each of the four input channels is contact

input, alarming on closed circuit.

If you need a different configuration, after selecting [1] from the top menu, you
must select which of the four available input channels (first, second, etc.) you
want to configure. The voice menu will ask you for this number which will be a

number from 1 to 4.

After you select the input channel number to configure, the voice menu will
prompt you with the following choices:

¢ [1] Alarm on Open Circuit
¢ [2] Alarm on Closed Circuit (which is the default setting)

| & [3] Off (so that this input channel will not report or activate its

corresponding front panel LED)

¢  [4] Analog (4-20 ma current loop) signal.

If an input channel is configured for an analog signal, the menu also gives you
two additional choices:

¢ [5] To program an analog high alarm level set point value

& [6] To program an analog low alarm level set point value
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Programming Your Guard-It™ Autodialer

Example:
To configure input channel 3 to alarm on Open Circuit, from the top menu
press:

1 B

. Refer to Appendix A for additional information on programming for analog
| signal inputs.

Phone Number Programming

You must program at least one phone number for your Guard-It™ autodialer

| 2o dial when it has an alarm to report.

. Note:

Until you do so, any alarms which are detected will be automatically
acknowledged without any alarm calls being placed.

To program phone numbers, you must first select which of 8 available phone
numbers (first, second, etc.) you want to program. The voice menu will ask you
for this number, which will be a number from 1 to 8. Then it will recite the
presently programmed phone number for that selection, if any. Then it will
allow you to accept the current entry by pressing pound (#), or else enter a new
phone number for that selection.

Be sure to include any necessary prefixes or area codes, just as you would dial it
on an ordinary telephone.

As you enter each digit, be sure to listen for the voice to repeat back that digit,

| before you enter the next digit.

Example:
To program the third phone number to be 1 (510) 658-6713, from the top
menu you would press [2] for phone number programming, then [3] to select
the third phone number, then:

1 51 0 6 5 8 6 7 1 3 ¢

Listen carefully as the completed entry is repeated back to you, to be sure it
was entered and accepted correctly.

To delete a phone number, program it to be 00.

For example, to clear out the fourth phone number, from the top menu you
would press [2] for phone number programming, then [4] to select the fourth
phone number, then:

0 0 #.
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4.1.3

3
RECORDED
MESSAGES

Programming Your Guard-It™ Autodialer
To program a phone number for use with numeric pagers, see Appendix E.

Recording Voice Messages

Your Guard-It™ autodialer has “canned” generic alarm messages (“Channel

| one alarm”, etc.) but you will probably want to record your own more specific

and informative alarm messages.

There are five alarm messages which you can record: a message for each of the
four input channels, plus a “Station ID” message which identifies the site where
the Product is located.

In order to prevent one message from being recorded or re-recorded over
another message, it is necessary to record all five messages, in proper order, in
one sequence of steps.

| Under the Message Review and Recording menu which you get by pressing [3]

from the top menu, you will be prompted to choose:
€ [1] to review the existing set of five messages, or
€ [2] to begin the sequence of recording all five messages.

If you select [2] to begin the recording sequence, the Guard-It™ autodialer
moves you automatically through the sequence of all five messages to record,
starting with the message for input channel number one.

The voice menu identifies which message is to be recorded next (i.e. for input
channel number 1, for input channel number 2, etc.).

To actually record the message, wait for the sound of the beep, then speak
clearly into the telephone mouthpiece of the programming phone. When you
are done, press pound (#). The Product will then play back the message you
have just recorded.

If you want to re-record the resulting message after hearing it played back, press
star (*) instead of pound (#). You may re-record as many times as you wish,
until you are satisfied with a given message. When you are satisfied with the
message, press pound (#) to move on to the next message.

| Proceed in this manner to record all five messages. The Station ID message is
| the last message in the set of five messages. It is the message that will be
| recited during every phone call, to identify the site that is calling or being

called.

If you have configured a given input channel as “OFF”, you will still be asked
to record a message for it. Just “record” a moment of silence for that departed
input channel, and proceed with recording the remaining messages.
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4.1.4

GENERAL
ITEMS

Programming Your Guard-It™ Autodialer

- For any input channels which you have programmed for analog signal input,

record the message in the form of: “The water level percentage is”. Whenever

. you call in or when an alarm call is placed, analog channels will be reported
- with the message you record followed immediately by the percentage value.

You may want to include a spoken reference to the translation table which is
found in Appendix A.

. If'you later need to change a message, simply re-record the entire set of 5

messages.

Each message may be as long as 12 seconds, for an available total of 60

| seconds.

' General Programming ltems

The following general programming items allow you to “custom tailor” some
specialized aspects of product operation.

Many users will find that the default settings work well, without need to
program any of the items in this general category.

4.1.41 [1] Alarm Trip Delay

The alarm trip delay is the number of seconds during which the alarm violation
(fault) must be continuously present on any input channel, before the Product
will trip that input channel into Unacknowledged Alarm condition and begin
dialing the first programmed phone number.

The default value is two seconds. If you wish to alter this value, the range of
programmable values is 0.1 to 999.9 seconds. Use the star (*) key if you want
to use a decimal point, but it is also OK to use whole numbers.

During the time period when a fault exists but has not yet lasted long enough to
trip an alarm, the LED for that input channel will change from green to flashing

. green. Also during this interval, if you should hear a spoken status report on

this channel, the word "fault" will be added to the message.

| Note that the Product also has an internal power failure alarm. The trip delay

for this alarm is fixed at 5 minutes.

4.1.4.2 [2] Alarm Reset Time
\ In the Unacknowledged Alarm state, the Product will place alarm calls, going

endlessly through the list of up to 8 programmed phone numbers until the alarm
1s acknowledged by someone pressing a “9” at the sound of the tone, or by
placing a return call to the Product and pressing “9” at the sound of the tone.
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Either way, when the alarm is acknowledged, further alarm calls on behalf of
that input channel (or power failure alarm) will be suspended. An internal
Alarm Reset Timer begins timing, and when it has completely timed out, the
acknowledged alarm status for that input channel 1s automatically cleared. As
a result, if there is no current alarm condition, no new alarm will be created. If
an alarm condition does still exist, then after the alarm trip delay expires, a new
Unacknowledged Alarm and alarm calling will occur.

The default value for the Alarm Reset Time is one hour. If you wish to alter
this value, the range of programmable values is 0.1 to 99.9 hours. Use the star
(*) key if you want to use a decimal point, but it is also OK to use whole
numbers.

Note:

Note that when testing, once you trip an alarm on a given input channel and
acknowledge the alarm, you will not be able to promptly re-create an
Unacknowledged Alarm for that input channel, since the Alarm Reset Timer
will not have timed out, and this input channel will still be in an
Acknowledged Alarm state. To create 2 €W alarm, you can trip an alarm on
another input, or you can force a clearout of all Alarm Reset Timers by using
selection [7] on the top menu, Or by turning the product off and then on again.

41.4.3 [3] Answer Delay

When you place a call to the Product, it will wait for a programmed number of
rings before answering the call. This number of rings is called the Answer

Delay.

The default value is one ring. If you wish to alter this value, the range of
programmable values is 1 to 20 rings.

Note About Extension Phones:

The best practice is to provide a phone line service for the exclusive use of the
Guard-It™ autodialer. However, if you do need to have an extension phone
on the same line for use by personnel, you might want to program a ring delay
of, say, 6 rings, so that anyone present at the site would have a chance t0
answer the call before the Guard-It™ autodialer answers it. If the line is in
use by an extension phone when the Guard-It™ tries to place an alarm call,

the call will not be completed, but the messages will be heard on the extension

'| phone.

| 41.4.4 [4] Time Between Alarms Calls

| After the Product is finished placing 2 call to a given phone number, and if the

| alarm was not acknowledged during that call, the Product enters a waiting
| period before it begins placing the next alarm call. This waiting period is the
| Time Between Alarm Calls.
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The default value is 10.0 minutes. If you wish to alter this value, the range of
| programmable values is 0.1 to 99.9 minutes.

Note, however, that in order to comply with governmental regulations for alarm
autodialers, if only one phone number is programmed, the product will not
alllow the time between alarm calls to be less than 10 minutes.

4145 [5] Dialing Delay

If you want your Guard-It™ autodialer to place alarm calls to a numerical
| pager, you will need to refer to Appendix E for special instructions, which
include programming the special Dialing Delay.

The default value is 10 seconds. If you wish to alter this value, the range of
| programmable values is 1 to 20 seconds.

4.1.4.6 [6] Tone/Pulse Dialing

Your Guard-It™ autodialer is capable of dialing using Pulse Dialing or Tone
Dialing.

®  For Tone Dialing, press [1]

®  For Pulse Dialing, press [2].

®  For “Auto Detect," press [3]. This is the default setting.

When Auto-Detect is chosen, the Product will periodically test the phone line
and it will automatically use Tone Dialing if it determines that Tone Dialing
works on the phone service line it is connected to.

4.1.4.7 [7] Phone Fault Monitor

Occasionally a telephone line will cease to operate. When the Phone Fault
Monitor function is turned on, the Product will go “off hook” to check for the
presence of a dial tone. Ifit fails to hear a dial tone, it begins flashing the
"PHONE LINE FAULT" LED on the front panel, and continues to do so until
such later time as it again hears a dial tone during another periodic check.

This action of going off hook every few minutes (as indicated by the yellow
light on the front panel) may make it seem like the product is behaving
erratically, to someone who is not familiar with its functioning.

Because the line is checked only periodically, if there is a change in the status
of the phone line connection, it will take a few minutes Jor the LED to reflect the
change.
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Note:

Note that if this feature is turned on and there is another phone device
connected to the Guard-It™ autodialer’s phone line, if that device happens to
be “off hook” (in use) when the product checks the phone line, a phone line
fault indication may occur.

Even if the product has detected an apparent phone line fault, if it needs to place
an alarm call it will attempt to do so. Thus in some circumstances during a call

| to or from the product, you might hear the message "phone line fault, now
normal." This generally would mean that a phone extension was in use at last

check, or that the phone line is intermittent and should be checked.

When the product has detected a phone line fault and then subsequently finds
the line to be operational, the warning LED will be turned off. However the
verbal warning will be retained until after you either place call to the product,

or acknowledge an alarm call.

Detection of a phone line fault will not cause an attempt to place alarm calls.

The default setting for this feature is “Off”. To turn it on, when prompted press
[1].

41438 [8] Call Progress Control and
"Maximum Number of Rings”

The Guard-It™ autodialer can be programmed to monitor the progress of the
alarm calls it places, by listening to the tones and voice signals on the phone

line.

Based on the signals the product hears, it knows when to start delivering its
messages, and it also knows if it should abandon the current call attempt, as

| described below.

If Call Progress Control is turned on, when placing alarm calls the product
counts the number of ring signals it hears. If more than the programmed
"Maximum Number of Rings" occurs with no answer, it ends the phone call
attempt without issuing any spoken message. It then waits the programmed
| Time Between Alarm Calls, before placing a call to the next phone number.

|

If Call Progress Control is turned on, the programming menu will allow you to
program this "Maximum Number of Rings." The default value is 5 rings. If you
wish to alter this value, the range of programmable values is 4 to 20 rings.

| Also when Call Progress Control is turned on, when placing alarm calls the
product listens for the ring signals, and only begins speaking when it misses the

sound of the next ring. For this reason, there may be a delay of a few seconds
after picking up the phone, before the first message is heard, when this function

'| is turned on.
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Programming Your Guard-It™ Autodialer

Also when Call Progress Control is turned on, when placing alarm calls the
product listens for a busy signal. If it hears a busy signal it immediately ends
the call and waits the programmed Time Between Alarm Calls, before placing a

' call to the next phone number.

The default setting for Call Progress Control is “off”.

Call Progress Control depends upon the product’s ability to interpret the various

| tone signals heard on the phone line. Because there is a lot of variance in the
nature of these signals from one local phone company to another, it is important

to thoroughly test the proper functioning of Call Progress Control, if you choose
to turn this feature on.

. Status Report (Input Review)

| This selection in the top menu causes the Guard-it™ to recite the status of any

input channels which are in any kind of non-normal state. Any channels which
have been programmed “off” will not be mentioned.

Programming Review

This feature allows you to review all the programming settings. Any messages
which you have recorded will also be recited. We suggest that you use this
feature to write all your programming entries on the Programming Log Sheet
provided in this manual. This will allow you to easily re-create your Guard-It™
autodialer setup should it ever be necessary to replace or reprogram the unit. It
is also helpful in the event you need to call for Customer Support.

Acknowledged Alarm Reset

Note:

Note that unlike the other six menu choices, this choice is not printed on the
front label of the product.

As previously mentioned, under test conditions you cannot quickly recreate an
unacknowledged alarm on a given input when that input is already in an
Acknowledged Alarm state. The reset feature allows you to force a clearout of
the alarm reset timers, so that all input channels (and power failure alarm) are
immediately ready to be tripped into Unacknowledged Alarm for the purpose of
further testing or alarm monitoring.
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4.2.1

Programming Your Guard-lt"™ Autodialer

Restoring Programming To Factory
Default Settings

It is possible to restore your Guard-It™ autodialer to factory default settings for
all programming items, including clearing out all recorded messages.

To do this, locate the plugged hole in the top of the enclosure, and remove the
plug. While the product is turned on (but not in programming mode); use a
screwdriver blade or similar device to momentarily connect the two pins which
are accessible through the hole.

The four input channel LED’s will turn orange while the unit “reprograms”
itself to factory default settings. When this process is completed, the LED’s are
restored to their normal color and the product is ready for new programming.

Programming Log Sheet

Range of Values Table

PROGRAM [TEM DEFAULT RANGE | REPROGRAMMED TO:
Input On/Off On On, Off
Alarm State if configured Closed is | Closed, Open
for contact Input alarm
Alarm Set Points oft 0.0-89.9%, Off
if configured for
Analog Input
Telephone Numbers None Up to 60 digits
Alamm Trip Delay 2.0sec 0.1-999.8
All Inputs (Power
Fail Delay is §
minutess fixed)
Alarm Reset Time 1.0 hours | 0.1-99.9
Ring Answer Delay 1 ring 1-20
Time Between 10 min 0.1-99.9
Alarm Calls (10-88.9) | if there is only
one phone #
Interdigit Dialing Delay 10 sec 0-99.9 sec
Tone/Pulse Dial Mode Auto Auto, Tone, Puise
Phone Line Alarm ’ Off On, Off
On/Off
Call Progress Monitoring Off Off, On
Max rings before abandon 5 rings 4-20
call (When CPM is on)
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PROGRAMMING LOG SHEET

REPROGFIAMMED
PROGRAM ITEM DEFAULT m J
Input Channel 1 Alarm on Closed | Analog, [ Closed Open; )
Circuit Alarm Closed, | ~ Analog Off
Alarm open‘ Off ‘ High Set Pont Low Set Point b
Input Channel 2 Alarm on Closed | Closed, Open ‘ Closed _ Open_
Circuit I Analog Off _
I —’H.l'g.". Set Point Low Set Point b
Input Channel 3 Alarm on Closed |Analog, Alarm Closed _ Open|_ Ll
Circuit Closed, Alarm r Analog _ Off
Open’ Off 4H‘:‘gh Set Pcmrm Low Set Point -
Input Channel 4 Alarm on Closed |Analog, Alarm Closed _| Open;i
Circuit Closed, Alarm r Analog [ | off [ ] y
Open, Off —’Hign Set Point > Low Set Point ’
Phone Number 1
Phone Number 2
Phone Number 3
FPhone Number 4
Phone Number 5
Phone Number 6 l
Phone Number 7 [
|
Phone Number 8
Message for Input 1 Channel 1
Alarm
Message for Input 2 Channel 2 |
Alarm
Message for Input 3 Channel 3
Alarm
Message for Input 4 Channel 4
Alarm
Message for Station ID This is Phone
Alarm Station
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PROGRAM ITEM

DEFAULT

Programming Your Guard-lt™ Autodialer

REPROGRAMMED TO: |

Ring Answer Delay 1 ring 1-20
Time Between Callls 2.0 seconds 0.1-999.9[1] Jl
Alarm Reset Time 1.0 hours 0.1-99.9 |

Tone/Pulse Dialing

Auto detect

Tone, Pulse, Auto

Abandon Call Atempt [3]

Pager Dialing Delay 10.0 seconds 0.1-99.9 |
Phone Line Fault Monitor Off On, Off ‘
Call Progress Monitor Off On, Off i‘
Max Rings Before 5 4-20 ]

Input Channel 4

Alarm on Closed
Circuit

Analog, Alarm

Off

Closed, Alarm Open,

Notes:

[1] For power failure ala
[2] Minimum programma

one phone number is programmed.
[3] Cali Progress Monitoring must be On for this to apply.

Guard-It™

Owner's

rm, Alarm Trip Delay is fixed at 5 minutes.
ble Time Between Calls is 10 minutes, if only

Manual
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5.1

' The Guard-it™ Autodialer In
Operation

The Alarm Process

Much of the operation of the Guard-it™ was explained in the previous chapter

| on programming.

To review the sequence of events that starts with the detection of a fault
condition on a given input channel, refer to the Alarm Process diagram.

Please keep in mind the following facts:

A fault condition must be detected continuously for the duration of the
programmed Alarm Trip Delay, before an Unacknowledged Alarm will occur.
During this timeout, the corresponding input channel LED will blink green.

The Alarm Trip Delay for input channels is programmable, with a default value
of 2 seconds. For power failure alarm, the Alarm Trip Delay is fixed at 5
minutes.

Once an Unacknowledged Alarm occurs, the corresponding LED will blink
red, and alarm calls will be placed indefinitely until the alarm is acknowledged,
even if the fault condition returns to normal.

When the alarm is acknowledged, the corresponding LED turns solid red, and
further alarm calls on behalf of that input channel (or power failure alarm) will
be suspended.

At the moment of acknowledgment, an internal Alarm Reset Timer begins
timing, and when it has completely timed out, the acknowledged alarm status
for that input channel is automatically cleared. As a result, if the fault
condition no longer exists, no new alarm will be created. Ifa fault condition
does still exist, then after the alarm trip delay elapses, a new Unacknowledged
Alarm and a new cycle of alarm calling will occur.

If the product loses all power or is turned off, when power is restored the
acknowledged alarm status will have been cleared. Therefore, if a fault is still

| present, then after the alarm trip delay has elapsed, a new unacknowledged

alarm will occur, resulting in new calls being placed.

If the OFF/DISARMED/READY switch on the front panel is in the

DISARMED position, any such alarm will be automatically acknowledged so

that no alarm calls will be placed.
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The Guard-lt™ Autodialer In Operation

Guard-It™ Alarm Process Diagram

NORMAL

Return to Normal
No fault detected.

if fault is cleared.

ACKNOWLEDGED
FAULT DETECTED | ALARM waiting for Alarm
Waiting for Alarm Trip Delay | Reset Time to elapse. Meanwhile,
to elapse. no new calls on behalf of this
i channel.
Return to Fault Detected if
fault still exists. A new alarm i e
will occur.
UNACKNOWLEDGED

ALARM Fault has persisted for
the duration of the Alarm Trip Delay.
Alarm calls are placed continuously
until someone acknowledges.

i
Channel Light (LED) Indications:
Steady green - Normal
Flashing green - Fault detected but alarm trip delay
Power Failure Alarm (LED) Indications: not timed out.
e i il o piagn,  Maslilog Fom - Unioaiodoed slan.

Upon acknowledgement, light is on with no flashing |
until powered is restored. _ ! Steady red - Acknowledged alarm.
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The Guard-It™ Autodialer In Operation

If the phone line connected to the Guard-it™ autodialer has an cxtension phone
and it is in use at the time the product attempts to place an alarm call, the call
will not go through to the programmed phone number, but the alarm message
will be superimposed on the phone call in progress on the extension phone.

Note that the alarm reset function is somewhat similar to a “snooze alarm” on
an alarm clock. If someone acknowledges an alarm but does not correct the
condition, a new series of calls will be placed after a “snoozing” period has
elapsed.

Receiving And Acknowledging An Alarm
Call

When you receive an alarm call from your Guard-it™ autodialer, listen to the
message to learn what alarm(s) exist. The message round will start with the
Station ID message, followed by the specific alarm message for the input
channel(s) in alarm, and/or a message stating “power is off”.

Note that any input channels which have been programmed for analog, will be
reported regardless of whether they are in alarm or not. If there is a high or low
level alarm on an analog channel, the words “high (or low) level alarm” will be
added.

The additionally informative words “fault”, “now normal”, and
“acknowledged” may be added as follows:

If the input of a given input channel is in fault but has not yet persisted long
enough to trip an alarm for that input, the message for that input will be
included with the word “fault” added.

If the input of a given channel in alarm has returned to normal as of the time of
the phone call, the message for that input will be included with the words “now

normal” added.

If a given input channel is already in an acknowledged alarm state, the message
for that input will be included with the word “acknowledged” added.

At certain points in the message round, a prompting beep will be issued. This is
your cue to press a “9” immediately after the tone to acknowledge the alarm.
Upon detecting the “9”, the Product will say “Alarm is acknowledged.
Goodbye”, and the call will end.

Following the final message round, the microphone will be turned on so that
you can hear sounds occurring in the area of the product. Then there will be
one last beep to allow acknowledgment before the call ends.
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5.4

The Guard-It™ Autodialer In Operation

If you do not acknowledge an alarm call, the Product will end the call and wait
for the programmed Time Between Alarm Calls (default 10 minutes), before
going on to place a call to the next programmed phone number, repeating the
calling endlessly until the alarm is acknowledged.

| If the Call Progress Monitoring function is not turned on. you will generally
- pick up the phone in the middle of a message. Simply continue to listen, and

the message will continue to the start of a complete new round.

If the Call Progress Monitoring function is turned on, there may be a delay
when you answer the phone, before the messages begin.

You may also acknowledge the alarm by placing a return call to the Guard-it™
autodialer. The best way to do this is to wait for the alarm call to end before
you place your return call, so that the line will not be busy. At the sound of the
prompting beep, press a “9”, and the Product will respond by saying “Alarm 1s
acknowledged. Goodbye.”

Power Failure Alarms

The alarm trip delay for power failure alarm is fixed at 5 minutes.

Note that you can only receive a power failure alarm if an optional rechargeable
lead acid “Gel Cell” battery is installed, since otherwise the power failure
would prevent operation of the product. If you have installed an external
“uninterruptible” source of 12 VDC power for the product, it will not know that
there has been 2 failure of primary power unless this is reflected at one of the
signal inputs.

Placing An Inquiry Call To The Guard-It™
Autodialer

You may call the Guard-it™ autodialer at any time other than when you are
programming, to get a status report of all input channels.

The product will answer the phone after waiting for the programmed ring
answer delay (default 1 ring).

The message you hear may include particular informative phrases such as “no
phone numbers programmed”, “power is off”, “disarmed”, etc. There will be
two complete message rounds, followed by a listening period when the
microphone is turned on, before the product ends the phone call.

If there are any unacknowledged alarms, you may acknowledged them by
pressing “9” immediately following the beep.
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The Guard-lt™ Autodialer In Operation

Acknowledging An Alarm From The
Front Panel

To acknowledge an alarm from the front panel, move the selector switch to the
DISARMED position, then return it to the READY position. The product must
not be in programming mode or presently placing a phone call, for the alarm to

| be acknowledged in this way.

Clearing An Acknowledged Alarm From
The Front Panel

To force a clearing of the acknowledged alarm status in advance of the time
when the alarm reset timer would otherwise do it, select choice [7] from the top
menu, or simply turn the product off and then on again. If there is still a fault
being detected, then after the expiration of the alarm trip delay, a new
unacknowledged alarm will occur with new alarm calls being placed.
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6 Troubleshooting & Repair Service

! If the product appears “dead” with no lights or action of any kind, suspect the

| external power source (most likely) or a blown internal fuse (less likely). There

| is a diagnostic light located behind a round hole on the lower right hand edge of
the enclosure. If this light is lit, it means that there is at least 8 VDC (the

‘ minimum voltage required) reaching the product and that the internal fuse (5 x

‘ 20 mm, 0.8 ampere) is good.

In turn, this means that if the light is not lit, then you can track down and correct
. the problem without need to return the product to the factory for service. Ifitis
' lit and the product appears dead, then factory service is needed.

| Verify that all connections are correct and that the connector block 1s plugged
firmly into place in the correct orientation.

If there is a problem with phoning, use the programming phone to test the phone
line, temporarily plugging it into the premises phone line jack in place of the
autodialer connection.

Most other apparent problems, especially at startup, are the result of incorrect
connection or programming, or misunderstanding of how the product operates.

| Ifafter reviewing this manual you still have difficulty, Raco’s Customer
Support department is available from 8:00 a.m. through 4:30 p.m. P.S.T. on
weekdays.

@
-k

Phone Support Procedures

| Make sure you have the following before you call:

@ Serial #: Found on the enclosure.

e Note the unit's symptoms: Exact speech pattern, what it is saying, if it is
calling or not. The more specific and accurate you are in describing the
symptoms, the quicker the Customer Support Department will be able to
diagnose and troubleshoot the problem. In many cases, it may save a
return to the factory.

THEN call 1-800-449-4539 for Customer Support.

| If Customer Support determines that the unit needs repair, you will be given a
Return Materials Authorization (RMA) number.

If the product needs repair, you may send it to one of the following repair
| facilities often first telephoning to obtain a return authorization.

)
W 4

r
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6.3

' Returning Parts to Factory

- Pack all parts well! Send the unit to the address below:

RACO Manufacturing and Engineering Co.
1400 62nd Street

. Emeryville, CA 94608

Remember to:

e Put return address on package.
e Include a packing slip.
® Have serial # and RMA # handy when you call in for tracking.

Canada Depot Repair

Summa Engineering
Pack all parts well! Send the unit to the address below:

Summa Engineering, Ltd.
6423 Northam Drive
Mississauga, Ontario

L4V 1J2 Canada
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Testing

A suitable program of testing is highly adviseable for any alarm autodialer. The
frequency and thoroughness of the test should be gauged according to the
potential consequences of missing an alarm call.

Test the unit by simulating an alarm at one or more of the inputs. If you have
an optional rechargeable battery installed, you can create a power failure alarm
by disconnecting the external 12 VDC power source and waiting 5 minutes for a
power failure alarm to be tripped.

You can leave the power disconnected and see how long the unit remains
operational, running on its optional rechargeable battery. You might
temporarily program an alarm reset time of, say, four hours, so that you would
get a new set of calls every four hours until the battery lost charge.

Guard-It™ Owner's Manual 7-1
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Maintenance

The only maintenance item on the Guard-It™ autodialer is the optional
rechargeable battery. It should be replaced every three years, since it will
eventually fail with old age in the same way that an automobile battery does.

Replacements for this battery must be ordered near the time of changeout, since
long storage on a shelf without a charger will damage the battery. It may be
ordered from Raco or from the manufacturer as printed on the battery.

Guard-It™ Owner's Manual 8-1
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ANALOG (4-20 MA) INPUTS

Connecting 4-20 MA Analog Signal
Inputs

As an alternative to contact inputs or digital logic inputs, you may connect 4-20
ma analog signals to any of the inputs. The connections must be made with the
correct polarity. Refer to the diagram.

Note that the negative connection points for each of the inputs are connected to
each other, and to common ground, inside the product. Most 4-20 ma signal
circuits are “floating” with respect to ground, and for such signal circuits the

| grounded inputs on the Guard-It™ autodialer will usually cause no problems.

However some 4-20 ma signal circuits already have 2 connection to ground at
some other point in the current loop. If your current loop has such a connection
and if you cannot remove it, it is best to install an “isolator” such as Model
T700-0000 made by Action Instruments (619) 279 5726 . Otherwise, signal
errors will be introduced, both for the Guard-It™ autodialer and for any other
elements in the same current loop.

Note that similar devices are available from the same manufacturers, which
accept signals in different formats (such as 0-1 VDC, etc.) and which translate
such signals into standard 4-20 ma signals which the Guard-It™ autodialer can

accept.

The easiest way to verify that there are no grounding problems, is t0 verify that
the current in the loop does not change when the Guard-It™ autodialer is added

to the loop.

For example, if there is a chart recorder or readout device in the current loop,
first take a reading with the Guard-It™ autodialer completely disconnected from

the loop.

Do this by unplugging the connector block and temporarily shorting the + and -
inputs on the signal input points on this connector block. Observe the reading,
and then remove the short and plug in the connector block to include the Guard-
It™ autodialer in the loop, turn it on, and verify that this does not change the
reading on the readout device. All power and ground connections to the Guard-
™ autodialer must be in place for this test to be valid. Also, the input channel
being tested must be programmed for analog input as described below.

Guard-1t™ Owner's Manual
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Appendix A

| If you are troubleshooting by making voltage measurcments across the signal
| input connection points on the Guard-1t™ autodialer, bear in mind that if the

product is turned off or if it has not been programmed for analog input, an

" internal voltage clamp will result in a fixed voltage drop of about 7 VDC. If the
| product is turned on and the input has been programmed for analog input, a loop
resistance of about 220 ohms will result in a voltage drop of approximately 0.88

VDC with a signal level of 4 ma, and approximately 4.4 VDC with a signal
level of 20 ma.

Programming For Analog Signal Inputs

From the top menu, when you select [1] for input programming and then select

: an input channel number to program, the voice menu will prompt you with the
| following choices:

[1] Alarm on Open Circuit
[2] Alarm on Closed Circuit

[3] Off (so that this input channel will not report or activate its corresponding
front panel LED)

[4] Analog (4-20 ma current loop) signal.

If an input channel is configured for an analog signal, the menu also gives you
two additional choices:

| [5] To program an analog high alarm level set point value

| [6] To program an analog low alarm level set point value

Example: to program input channel number four for analog input, from the top
menu you would press [1] for input programming, then [4] to select input

' number four, then [4] again to configure this input channel for analog input.

Input channels which have been programmed for analog (4-20 ma) signals, will
report a 4 ma signal level as 0.0% and a 20 ma signal level as 100.0%. Signal
levels between these limits will be reported in linear scale proportion as a
percentage between 0.0% and 100.0 %. Note that as a result of this linear
analog scale, an input current of 0 ma would give a reading of minus 25.0%.

The Guard-It™ autodialer is very sensitive, being capable of detecting
variations as little as 0.1%. Absolute accuracy should be within 0.5%. Due to

| substantial input filtering, it takes several seconds for any sudden change in

input level to become fully settled.

A-2 Guard-It™ Owner's Manual



Appendix A

A translation table appears below, relating the analog input signal in
milliamperes to the spoken percentage reading. It also allows you to write In
the corresponding actual physical readings (such as water level in feet, etc.) for
various signal levels.

When programming analog high or low alarm set points, enter the set points as
a percentage value, using the star (*) key for a decimal point if desired.

EXAMPLE: to enter a high set point value of 56.8% for input channel number
4, from the top menu you would press [1] for input programming, then [4] to
select input number four, then [5] to select the high alarm set point for this input
channel, and then:

56 *8+#

The menu will allow you to program high or low analog set points only if the
input channel has first been programmed for analog input.

To turn off a given alarm set point so that it will not create an alarm, press
“star” (*) and then pound (#).

In operation, whenever a high or low level alarm setpoint is exceeded
continuously for the duration of the programmed alarm trip delay, an
unacknowledged alarm will occur.

Guard-It™ Owner's Manual
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Appendix A

Analog Translation Table

| This table translates various input signal levels in milliamperes, to the
| corresponding percentage values which will be reported.

It also allows you to write in the corresponding translation to the actual physical
| parameter being measured, such as water level in feet, etc. You can make
. copies of this for later use, even including reference to this table in your
recorded message, which might be: “Referring to the analog translation table,
| the water level percentage reading is.”

| CORRESPONDS TO PHYSICAL VALUE ON
SIGNAL || SPOKEN { INPUT CHANNEL NUMBER  (Description)
LEVEL: || READING: i e :

L 1( ) | 2( ) | 3( ) | 4( )

4.0 Millamperes 0%
4.8 Millamperes 5%
5.6 Millamperes 10%
6.4 Millamperes 15%
7.2 Millamperes 20%
8.0 Millamperes 25%
8.8 Millamperes 30%
9.6 Millamperes 35%

10.4 Millamperes 40%
11.2 Millamperes 45%
12.0 Millamperes 50%

12.8 Millamperes 55%
13.6 Millamperes 60%
14.4 Millamperes 65%

15.2 Millamperes 70%
16.0 Millamperes 75%
16.8 Millamperes 80%
17.6 Millamperes 85%
18.4 Millamperes 90%

19.2 Millamperes 95%
20.0 Millamperes 100%
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Appendix A

Analog 4-20 ma Signal Input Wiring Connection Diagram

=

Ln

Removable
Connector
Block

*—lic2c3caciis
e

: o For simplicity, only 1 of 4 possible

doér\:ﬁ:re;eﬁea:;‘ng inputs is shown. Any combination

(chart rec rd);r oi5) of unpowered contact, analog, or
d vl T digital logic signals may connected

e i ; to the 4 inputs.

@L ono

+ p—
12V DC
Power

Observe correct
+/- polarity.

4-20 ma current transmitter
(May consist of a separate
power supply and transducer).
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~ B  CONNECTING DIGITAL LOGIC

'SIGNAL INPUTS

| As an alternative to contact inputs, you may connect 5-volt logic signals as long
" as the common electrical ground for the Guard-It™ autodialer is the same as for
| the 5 volt logic system.

| A logic “0” will be interpreted by the Guard-It™ autodialer as a closed circuit,
and a logic “1” will be interpreted as an open circuit.

If you want to connect higher voltage logic signals (up to 24 VDC), insert a

‘ rectifier diode (such as a IN914, 1N4005, etc.) between the logic signal and the
| signal input on the Guard-It™ autodialer. The diode must be oriented so that

‘ the cathode (banded) end is connected to the logic signal.

Guard-It™ Owner's Manual B-1
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Connecting Digital Logic Signal Inputs

Digital Logic Signal Input Wiring Connection Diagram

N i

Removable
Connector
Block O mw + 0O
T et > B O
1 C2C3C4c°C o 58 =

L.

\@@§%g§§%@@@@f

For simplicity, only 1 of 4 possible
inputs is shown. Any combination
3?:§g?oﬁ°rr60t of unpowered contact, analog, or

: digital logic signals may connected

e = to the 4 inputs.

Diode is required
if digital logic level
exceeds 5 VDC.

b
Lo
- o
s 12V DC
Power
| [m)]
2 2
5 ©
o m
2 2
= 3
o =S
o =
O
&)
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DIGITAL ALARM OUTPUT (DAO)

| The digital alarm output may be used to activate an external device such as the
+ coil of a relay or the input of a logic circuit.

This output is activated (pulled down to common ground voltage) whenever

| there is an unacknowledged alarm. It is deactivated when the alarm is
| acknowledged.

The load you connect will have 12 VDC applied across it when activated, if you
connect as shown in the diagram. It must draw no more than 200 milliamperes,
and so it must have a resistance of at least 60 ohms.

A typical application would be to power the coil of a relay. The contacts of the
relay may then be used to control devices of higher voltage and power, such as

| outside warning lights or buzzers.

Alternatively, the DAO output may be connected directly into 2 DC logic input
circuit. It has an internal 10Kk resistor pulling it to +5VDC when deactivated,
and it is pulled to ground when activated. It may even be connected into a 24
VDC logic input such as found on PLC’s, but due to the resistor connected to
+5VDC, an external pullup resistor (nominally 1K) to a +24 VDC source may
be needed.

Optional Digital Alarm Output (DAQO) Connection Diagram

Ln

Removable
Connector
Block

~—|lic2c3caciEsg
R e ]
T

ACLt

Device

12V DC
Power
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OPTIONAL EXTERNAL GEL CELL
BACKUP BATTERY

An internal 6 volt, 4 ampere-hour battery is an available option for the Guard-

It™ autodialer. However as an alternative or in addition to the optional internal
battery, you may connect your own 6 volt gel cell lead acid battery as shown in
the diagram. It may have a capacity of up to 10 ampere hours. The battery will

| be kept charged by the product’s internal circuitry.

| The function of any such battery is to maintain operation of the product during

failures of primary power. Each ampere hour of capacity will keep the product
operational for approximately 6 hours depending on the number of alarm calls
placed and other factors.

Optional External Battery Connection Diagram

Ly

Removable
Connector
Block

B O o
1c2¢€c3C4C3z>

ACLt

@ WOJ

T

[ r
=+ —
6 Volt

Gel Cell Lead
Acid Battery

12V DC
Power
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PROGRAMMING FOR USE WITH

'NUMERIC PAGERS

" Numeric pager systems require the caller to dial the phone number of the pager
. service, wait for a prompting beep, and then enter some additional digits which
| are to be displayed on the receiving pager, and then finally, enter a pound(#) to
| complete the entry.

. To call and cause a display ona numeric pager, your Guard-It™ autodialer will
" do essentially the same thing, except that it will wait for a delay period which

you set, instead of listening for the pager system’s beep, before sending the

| remaining digits.

This is all accomplished by programming an «“extended” phone number, which

| includes a delay which you invoke by pressing the star (*) key.

To program this special “extended” phone number, after selecting which of the
8 phone numbers to program, key in the telephone number of the paging
service, then press the star (*) key, then continue with the digits that you want
to appear on the receiving pager, and finally press pound (#) when your entry is
complete, then wait three seconds for the Guard-It™ autodialer to automatically
accept and repeat back the extended phone number which you have entered.

In this special case after you have invoked a dialing delay by using the star {*)
key, the Guard-It™ autodialer treats the pound (¥) key in a special way.

| Normally, the pound (#) key is used to accept an entry or to return to a previous

menu level. However once a delay has been invoked, the star and pound keys
are treated as “dialable” digit values for the remainder of this programmed
phone number. This allows for the desired result of including a # which will

actually be “dialed” to complete the communication with the pager system.

For example, to display “12345” on a pager which can be “paged” by calling

555 1000, you would key in:

5551000*12345#

| and then wait three seconds for the Guard-It™ autodialer to accept and recite

back this extended phone number, which 1t will recite as:

| 5551000 “Delay 1 0seconds”1 2 3 4 5 “Pound”.

| (The stated number of delay seconds will be whatever Dialing Delay value 18
programmed—see below).

Guard-It™ Owner's Manual E-I
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' Inatypical application, the Guard-[t™ autodialer’s own phone number would
' be the number 1o be programmed for display.

fogramming Menu. The default value s tep seconds, and this value
will work for many pager systems without alteration_

Note: Becayse pager systems issue q variety of special signaling tones, it is best
10 keep the Cqaj] Progress feature turned off if using pager systems.
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ENCLOSURE MECHANICALS &
WIRING DIAGRAMS

Mounting the Guard-It Autodialer
Enclosure Flush into a Front Panel

[ 1 e |
A A
e e
Gf Mounting Screws @"

(6-32)

You will need a rectangular

cutout in the panel to clear
6-3/16" high by 8-3/16"
wide.

GUARD [T Enclosure

Mounting Brackel

Cutout Front Panel Cutout Front Panel

{maximum thickness 1/8%) GUARD IT Front Panel ax;mum thickness 1/8)
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Trmivewr S ieenanicals & Wiring Diagrams

Mounting the Guard-ltwAutodialer
Enclosure onto 3 Back Surface

GUARD IT Front Panl not
shown in diagrams.

0
5]
& Houn?n&gas}mws &
9 Oll
Mounting Center
3 GII g %; '
. & o] g ;
Mounting| 'S ° = 161"
Center £ § :
5] 2 :
j = =
'.....‘._.,._...._._...._-..__..,....__..___.‘.._..._é..b.;; ............................................ -
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Enclosure Mechanicals & Wiring Diagrams

Guard-lt. NEMA4X Enclosure

6.0"

10.75"
NEMA 4X
ENCLOSURE
11.5"

8.75"

P
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WARRANTY REGISTRATION

If you complete and mail in this warranty registration form within 30 days of purchase we will send
youa FREE GIFT in appreciation of your prompt response. Postage is paid if mailed in the U.S.
otherwise, pleuse return to the address shown on the back of this card.

Model: Guard-It ____ Address:

Serial Number: GPETa — ity

Name: State: Zip:
Title: Country:

Company: Phone:

Department: Fax:

E-Mail address:

All warranty information can be found in your owners manual. If you would like information on any
of our autodialer systems, i.e., product brochure, specifications, options, drawings or technical support,
we have a fully automated Fax-On-Demand System. Simply call (510) 658-6716, Ext. 6, either from
your touch tone telephone or your fax machine, and follow the voice instructions. Request our Catalogue
of Documents — Document No. 100 and receive a complete catalog of all available documents.

The following information will assist us in our continuing efforts to provide you with products that
meet your specific requirements.

1. The autodialer is used for:

[J Waste Water [ Gas Pipeline [JRemote Equipment [ cold Storage
(] Chemical (] Energy [JAgriculture []Other
Manufacture Generation

2. Types of transducer used:
[ Pressure ] Temperature ClFlow [ Electrical Detection
[JGas (All Types)  []Intrusion [JFloat Level [] Other

3. Ibecame aware of your products from:
[] Dealer Showroom [[] Trade Show 0 Colleague [ Professional Association
(] Magazine [JMailer OJ Other

4. Iread the following publication(s):
(] Water & Wastes Digest (] Waterworld News [ Pollution & Equipment News
g quip
[] Pollution Engineering (] WE.E Journal [(JAWWA Journal

[] Other(s)

5. FREE GIFT (Choose one item only): []Flashlight (] Engraved Pen [JMulti-function Knife

SINCE 1948

RAE

REMOTE ALARMS AND CONTROLS

RACO Manufacturing and Engineering Co., 1400 62nd Street, Emeryville, CA 94608 (800) 449-4539 FAX (510) 658-3153
Website: www.racomar.com Eiaail: customerservice@racoman.com






WEATHERPROOF ENCLOSURES NEMA

*  GASKETED LIFT OFF COVER

* NOBACKPAN

* - WALL MOUNTING EARS TOP AND BOTTOM
* GALVANIZED STEEL

* ASA-61 GREY POWDER COATED FINISII

Pésctiption
6 X6X4
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Application:

WJB boxes are standard with
mounting feet and are primarily
designed for surface mounting,
but may be ordered less
mounting feet for flush mount-
ing. WJB heavy duty junction
boxes are installed in conduit
systems to:

= act as pull box for conductors.

* provide openings and space
for making splices and taps in
conductors.

* provide for branch conduit
runs.

* provide access to conductors
for maintenance and future
system changes.

» enclose and protect electrical
equipment.

Standard Materials:

* Feraloy® iron alloy — cover
and body
» Neoprene gaskets

Standard Finishes:
» Feraloy® iron alloy — hot dip
galvanize

Approx. Wall

Thickness Cat. #

1/4 WJB040404
1/4 -WJB060404
1/4 : WJB080604
1/4 . ¢ WJB080606
1/4 4 WJB080804 €
1/4 W.JB080806
1/4 WJB100804
1/4 WJB100806
1/4 WJB100808
1/4 WJB120804
1/4 WJB120806
1/4 WJB120808
5/16 WJB181206
5/16 WJB181208
5/16 wJB181210
5/16 WJB181212
3/8 WJB241206
3/8 WJB241208
3/8 wJB241210
3/8 wJB241212
3/8 WJB241806
3/8 WJB241808
3/8 WJB241810
3/8 wJB241812
9/16 WJB242406
9/16 W.JB242408
9/16 WJB242410
9/16 WJB242412
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