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Gary Strong
Dillon Engineering
Yellowknife, NT

~ October 28,1996

Gary:

Thanks for your call. Here are the specs on the Trace 4000W pure sine wave inverters. [ have
included some pricing based on the battery bank you specified.

QUANTITY DESCRIPTION UNIT PRICE AMOUNT
2 Trace 4000W inverters 3995.00 7990.00
24 2V cells -1560Ahrs ' 11,900.00

(2 sets of 12=3120Ahrs)

Other configurations are also available
If you need further information on sizing , pricing or design, please give us a call any time.
Regards,

m

Alex. Hampson
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Model VZ1p7S

POWER CONVERSION CENTER

A Revolution in Power Technology

The result of new ideas and tschnologies, the Trace Model SW4024 delivers sine wave power without

compromise. Now sine wave output with high efficiancy, high surge and low idle currant is available. It s
more than just the finest inverter, with three microprocsssors and bi-directional powsr topology, It has . .
featuras and capabllities that were previously elthier non-existent or availablg only as separate products. From !

Ivericr . Trace Engineering,

» Multipls step, low distortion, 4000 watt continuous sine wave cutput, 94% maximum inaker ol the world's
sfficiency. mast reliable
= Unlts may be opsratad in series to provide 8000 watts at 240 vac, three wire, with ;
inveriers
optional serles Interface cable.
= Adjustable search mode circuit can reduce idle power to 1 wan‘

* Current compenssted, adjustable low battery cutout voltage. Adfustable low battery An advanced original
cut-In, high battery cutout and high baftery cut-in voltages. and revolutionary

= Protection circultry guaras against over-current, short circult, over temparature, low :
battery and high battery conditions. design

Battery Charger

Sine wave power
= Continuous 120 amp rated. High sfficiency, low current distortion design allows the use of : :
smaller generators. without
« Thrsee stage, temperature compensated charging algorithm snsures maximum battery life. comproniise
Remote battery temperature proba is standard,
» Adjustable temperature compensation, charge rate, LCD meter Indicates, BULK VOLTS, FLOAT VOLTS
and BULK DONE AMPS.

When connected to grid or generator, the SW4024 synchronizes Its wavsform to that of the AC source,
locks to It and operates in parallel, This abllity, coupled with the bi-directional power topology and
micropracessor control, makes it possibls for the unit to offsr multiple operating modes.

Generator Support Mode: When charging from a
generator, the generator’s oulput voltage and current arg
monltored. If either falls below vser adjustable limits, the unit
sheds itself as a load and then reverses the power flow if
necessary. This dellvers energy frum the batteries to the loads
assisting the generator. When operating two units in series at
240 VAC, one 120 VAC lag can be charging whils the other

is supporting.

Standby Power Mode: Two AC inputs are provided - one for
gensrator and ong for utility grid. When AC falls, transfer to
Inverter power is no longer than 34 milliseconds. If the grid and
gensrator are connected, the unif can be set 1o start the 4
generator If the grid falls. After grid returns, the gensrator is g i
automatically stopped. The inverter output is synchronized to
the grid and the grid is reconnected to the loads.

Bawery Voltge 'I'runsfer Mode: If the batteries ars low. a
current compensalted low battery set point triggers connaction
to the grid. The charger opsration may be enabled or disablad
during grid connection.
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Generator Stast Mode: Extansive automatic generator start faatures are standard and user
programmable. Gen start oan b friggsred by battery voitage, load size in amps or time of day.
QUIET TIME can be set during which the generator is not allowsd to start unless 8 MUST START THE POWER COMPANY
override voltage is reached. WARMUP SECONDS. MAX CRANKING SECONDS and MAX S TARTING
ATTEMPTS are some of Ihe user adjustable parametars.

ENGINEERING

“l don't have enough house loas lo lind out what the limils of this baby are. "
John C. Wiles, Research Englnser, Southwes! Techvology Development institute

OCT 28 'S8 17:86 4938738768 PAGE. B1



Model R\ 1ip:

Utility Interactive Mode Operating as a bi-directional battery charger, power from any source that |
tries ta ralse the battsrigs above their programmed flost voltage Is delivered to the grid. A GRID :
USAGE TIMER can be set to allow selling of electricity to the utifity only during prescribed hours. Sall
back current Is adjustable. Caution: Utility intertie must have approval of local utility company.

Pcak Load Shaving Modes - (1) The SW4024 may be programmed to operate from batteriss
only during a specifigd peried of the gay. Batterles may be charged during lower rate perlods. (2)
During a programmable time of the dsy, power Is delivered to the grid from the batterigs. An
alernative (lower) adjustable float voitage is emplo yed 1o allow variable battery discharge depths.

Three user adjustable voltage-controlled relays ars provided to turn charging sources and loads on and off

Salecting modes, enabling features and adjusting péremeters are easily accomplishad by moving thru a
menu treg that is displayed on the control panél’s LCD read-out. Doubling as & meter, the LCD will aisplay
INVERTER AMPS, INPUT AMPS, | 0AD AMPS, BATTERY VOLTS DC and INVERTER VOLTS AC.
Addltionally, control panel LED's report the status of eight bamery charger and AC input conditions.

Specifications Madel SW4024 | Maodel SW4048
Input Voltage 24 \Voe 48V0¢

Output Power 4000 wans 4000 watts

Surge Powsr 10.000 watts 10,000 watts
Qutout Voltage 120 VAC 120 VAC

Efficiency 94% maximum. 94% maximum
Voltans Reaulstion z2% +2%



120 VAC

94% maximum-
22%

+.04%

1 watt

.66 amps

227 amps

3o 5%

1to-1

120 amps

60 amps

105 b

8"deep. 21 "wids,
15.1"high

120 VAC

94% maximum
2%

£.04%

Twatt

.33 amps
113 amps
3105%
1to-1

60 amps
60 amps
105 1b

Qutput Volrage
Efficiency
Voltags Regulstion
Freguency Reguiation
Input Requiraments
Min Search Power
Fulf Voltsge
Raled Power
Distortion
Power Factor Allowed
Max. Charge Rate
Automatic Transfer Relay
Welght
Size
100
98
80
1
.. B0
g 2
§ 70
2 66
80
55
50
26 B0 100 200 400 BOO 1800 3200 840D
Power in Waita

-
=

o
o

Maximum AMS Armps AC
LX) (%] £ [-a)
(=] (=1 (=] (-3

-
L=]

1 10
Time in Minutes

100

1000

‘spacifiestions may change without notice

Optians: Remole controf panal (SWAC), Stscking Intetface nable (SWSI), conuuil bux for cods #pprovad OC Input Dallery vables (SWCB).

Certified by ETL to meat Underwriters Laboralories spacification UL1741 (residentisl use).

Appraved by Warnock Herssy o Canadian specification CSA-C222 No. 107.1.

Pranied un recyclad paper
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KA\ Y Midnight Sun Energy

“‘ . the reimole powsr experts
8 Ellesmere Drive
Yellowknife, NT

873-8760 Fax 873-8788

7
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~hot water systerms ~energy-aficient lighting ~other aliemative energy products
~diesel generaton ~gas generaton ~heaters ~comp supplies ~ floating dock systems

Gary Strong
Dillon Engineering
Yellowknife, NT

~ October 28,1996

Gary:

Thanks for your call. Here are the specs on the Trace 4000W pure sine wave inverters. [ have
included some pricing based on the battery bank you specified.

QUANTITY DESCRIPTION UNIT PRICE AMOUNT
2 Trace 4000W inverters 3995.00 7990.00
24 2V cells -1560Ahrs ‘ 11,900.00

(2 sets of 12=3120Ahrs)
Other configurations are also availsble
If you need further information on sizing , pricing or design, please give us a call any time.

Regards,

m

Alex, amp.son
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A Revolution in Power Technology

The result of new ideas and technologies, the Trace Model SW4024 delivars sine wave powsr without
compromise. Now sine wave output with high efficiency, high surge and low idle current is available. It Is

more than just the finest inverter, with three microprocessors and bi-directional powsr topology, it has i 0 e T

featurss and capablilties that were previously elther hon-existant or availablg only as separate products. From
Ivericr Trace Engineering,

* Multiple step, low distortion, 4000 watt continuous sing wave oulput, 94% maximum inaker ol the world's

efficiency. mast reliable
= Units may be operatad in series to provide 8000 watis at 240 vac, three wire, with :

; inveriers

optional serfes Interface cable. .
= Adjustable search mode circuit can raduce Idle power to 1 watt, i
« Current compensated, adjustable low battery cutout voltags. Adjustable low battery An advanced original
cut-in, mgh {mnezy cutout and ﬁ;gh battery cut-in vaﬂaggs. . and revolutionary
Protection circuitry guards against over-current, short circult, over temperaturs, low i
battery and high baitery conditions.

L]

design

Sine wave power
« Continuous 120 amp rated. High sfficiency, low current distortion design allows the use of without
smallar generators. 1
* Tliras stage, tempersture compensated charging algorithm ensures maximum baltery life. compraiise

Remote battery temperature probe is standard.,
» Adjustable tempersture compensation, charge rata, LCD meter Indicates, BULK VOLTS, FLOAT VOLT.
and BULK DONE AMFS.

When connected to grid or genérator, the SW4024 synchronizes its wavsform to that of the AC sourcs,
locks to It and operates in parallel, This abllity, coupled with the bi-directional power topology and
microprocessor control, makes it possible for the unit to offer multipls opera ling modes.

Generator Support Mode: When charging from a
gensrator, the generator's output voltage and current ars
monitored. If either falls below user adjustable limits, the unit
sheds itself as a load and then reverses the power flow if
necessary. This delivers ensrgy from the batteries to the loads
assisting the generator. When operating two units in serjes at
240 VAC, one 120 VAC leg can be charging while the other

is supporting.

Standby Power Mode: Two AC inputs are provided - one for
gensrator and one for utility grid. When AC falls, transfer to
Inverter power is no longer than 34 milliseconds. If the grid and
generator are connectad, the unit can be set Io start tha :
yenerator If the grid falls. Aftor grid returns, the gensrator is LTS
automatically stopped. The inverter output is synchronized to '
the grid and the grid is reconnected to the loads.

Bauery Voltage 1'ransfer Mode: /f the batteries ars low. a
current compensated low bartery set point friggers connsction
to the grid. The charger operation may be enabled or disabled
during grid connection.

.
)
i
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Generutor Stast Mode: Extensive automatic generator start faaturss are standard and user

programmable. Gen start can be triggsred by battery voltage. load sizs in amps or time of day.

QUIET TIME can be sel during which tha generator s not allowsd to start unless a MUST START THE POWER COMPANY
override voltage is reached. WARIMUP SECONDS. MAX CRANKING SECONDS and MAX STARTING

ATTEMPTS are Some of e user aojustable parametsrs. '

ENGINEERING

"l don't have enough hause loas o lind out what the limits of this baby ars. "
John C. Wiles, Research Enginser, Soulhwes! Techuology Development Institute

OCT 28 'Se 17:86 4838738768 PAGE. B1
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Utility Interactive Mode Operating as a bi-directional battery charger, power from any source that ;
tries to ralss the battsries above their programmed float voltags is delivered to the grid, A GRID B
USAGE TIMER can be set to allow selling of electricity to the utifity only durlng prescribed hours. Sall
back current s adjustable. Caution: Utility intertie must have approval of local utility company.

Peak Load Shaving Modes - (1) The SW4024 msy be programmed to operate from battories
only during a specified period of Ihe day. Battsries may be charged during lower rate perilods. (2)
During a pragrammable time of the dsy, power Is delivered to the grid from the batterigs. An
alternative (lower) adjustable float vollags Is employed to allow variable batta ry discharge depths.

Thrag user agjustable voltage-controlled relays are provided to turn charging sources and loads on and off,

Sslacting modes, enabling features and adjusting parameters ars sasily accomplished by moving thru a
menu Ireg thal is dispiayed on the control panel’s LCD read-out. Doubling &s a meter, the LCD wil aisplay
INVERTER AMPS, INPUT AMPS, L OAD AMPS, BATTERY VOLTS DC and INVERTER VOLTS AC.
Addltionally, control panel LED’s report the status of eight bamtery chsrgar and AC input conditions.

Specifications Model SW4024 | Maodel SW4048
Input Voltage 24 voc 48VDC

Output Power 4000 wants 4000 watts

Surge Powar 10.000 watts 10.000 watts
Cutput Voltage 120 VAC 120 VAC

Efficisncy 94% meximym. 94% maximuym

Voltaos Reaulation 22% +2%



L T T

120 VAG

Quiput Voltage 120 VAC
Efficiency 94% maximum- 94% maximum
Voltags Regulation 2% 22%
Frequency Reguiation +.04% +.04%
Input Reguiraments
Min Search Power 1 watt Twatt
Fulf Voltsge .66 amps .33 amps
Raled Pawar 227 amps 113 amps
Digtortion Jto 5% 3105%
Power Factor Allowed Tto-1 1to-1
Max. Charge Rate 120 amps 60 amps
Automatic Transfer Relsy | 60 amps 60 amps
Welght 105 ih 105 1b
Size 8"deep. 21" wids,
15.1"high
80
I:: HD
00 70
85 <
g & g &
'E 76 ;, 60
e 70 a
E 66 g 40
E
:: F 30
&0 20
26 50 100 200 400 800 1800 3200 640D
Power in Watta »
0.1 1 10 100 1000
Time in Minutes

‘spacificstions may change without nolice

Optidns: Remote control panal (SWAC), Stacking interfuce vahle (SWS1), eonduil bux for cods approvad DO Input Datlory cables (SWCB).

Certified by ETL to mest Underwriters Laboraloriss spacilication UL1741 (residential use ).
Approved by Warnock Herssy io Canadian specification CSA-C222 No. 107.1. sl °.
H-U'B
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GEN 200 361 a97|GEN 300 506 483|GEN 200 553 454IGEN 200 356  492(geN 200 503 4395
GEN SO0 153 GEN 500 445 GEN 500 512 GEN 500 35 GEN 500 <9
$|PRI  MIN 4800 S(PRI  MIN 480 S|PRI MIN 48.00 9|PRI MIN 48 00 &
42(PRI 1 883 40|PRI ! BS56 40(PRI 1 509 42(PRI 1 718 43
198 BR) 45 770 177|PRI 4 779 185/pri 45 485  1%3|FRI 45 684 19p ;
“STIPRI 200 683  assleR) 200 7 60 45¢/PRI 200 481 as2lpR 200 679 ass ;
PRI 500 &8 PRI 500 &1 PRI 500 474 PRI 500 672
ENV  MIN 1250 ENV  MiN 2500 ENV  MIN 2000 Env MIN 28 DO
SCR  MIN 31.00
216 1 283 10
RESOLUTE BAY YRGS TALOYOAR YYH|VACDOR YVO|WHA 1/ YLE |WHITEH YXY]
RTG 7F DIRECT RTG. 7F DIRECT RTG 7F YFB 7F |RTG 7F DIRECT |RTG 7F DIRECT
DELIVERY N/AIDELIVERY N/A|DELIVERY NIATHELIVERY PAGE 52[DELIVERY PAGE 92
RATE KG UKG PIVOT|RATE KG S/KG PIVOT|RATE KG S/KG PIVOTIRATE KRG S/KG PIVOTIRATE  ®G 3KG PIVOT
4/GEN ~ MIN 25.00 B[GEN MIN 3100 S|GEN MIN 2600 4/GEN, MIN'Z5p0  23]GEN MIN 7500
38|GEN v 3Ap2 37|GEN 1 340 42|GEN 1 822 187 |GEN T 188 188
183/GEN a5 255  1ps|aEn 45 323 19BIGEN a5 5.70
440|GEN 200 237  474)GEN 00 321 493)GEN 200 43§ GEN 200 14
GEN  spo 2325 GEN 500 317 GEN 500 495
5|PRI MiN 48 0p 11|PRI MIN 48 00 10 20|PRI MIN
38|PRI 1 408 arleri 1 489 a2 187 |PRY 1
143 [PRI 45 344 185|pR; 45 436 19
440[PRI 200 1320 &7alpR) 200 433 493 PRI 200
FRI 500 ape PRI 500 428
ENV  mMIN 1250 ENV  MIN 20 0o ENV  MIN 1250 ENV MIN
SCR MmN 31.00
H16 1 25% 12
DELIVERIES
—h-_-_‘—-hn___'
KUUJJUAQ 8.00/ Over ] 6kg 1 0.00
RANKIN INLpq 8.00/0ver 43 -13 per x
WHA Tr 8. 0p Per kg
;;’HI'I’E.HORbE B.00/ over 50kq 8,00+ 0.05 per x
AY RIVER 19, 90 o2, S Y 2 g
o 0 O€ e o o
S o= Tiu A D sk
ISSUED ISSUED BY. GR PLEXMAN EFFECTIVE
1998 June 15 DIRECTOR. MARKETING SUPPCORT SERVICES 1996 July 01
CARP. ONTARID K04 1L0
493 873 6451 PAGE. @2

OCT 23

'S6 14:53



DlLLen

Cortiufing Enobisais ons Telephone Discussion Record

Call to: From: L Lo L) Hin oo i
- I\jl “/

Organization: __ Pncnnie by ‘“ Ae Date: (0 X 2 3/ 9€C

-~ N ; = = -
Phone No. AC B dsp b File No. - 283177

. ‘f'- - n r N _(‘) _.---—~J . -
Project: P e A ¢ S co s é('\-xc\t’ (@RS T e, finsid F { Piuws A f_ 7/
oJ J
™y / i
Regarding: £ cinteeA X r G
( , , { j /£ 4 £ roice—
Loclk +tor e I
}

Z 2 ) TIZ ,@f{é& nen M E'){Zﬁu\f\ d,é /LQ

Lk tn 127 " B 2 #
\"“. 2 )’ ( ¥
L ’#(&é” "'C 2 4 7 7 ' £ u_c:,//\

i To Fegs Stengt™

- shkeky [ef= %

LAt (! :"QA’ C hiLwae )
(r.,_ cdz L T TTCC )
= C v he = {:—4"‘- '.L.'“C»C‘ﬁ P o B g :
4
¥ ol C ok ce - ¢57 o (cz bl
"o Or e akes =y odl Ctte v~ & S57 aoua
I\_’ e = ot _/'I ¢

Signed: ( / T wa—— MMD-154-67 (Rev. 3)




DILLemn

s Tt Telephone Discussion Record
Call to: _Dryn/\ Ee WLP From: S ztiny S S
Organization: 4[32@:{’- Te g)@? Date: 062‘2 /é\? 5)/9 € |
Phone No. __ | -90S. S&4- FESS  File No. 25— S8/
Project: /¢ ne e DBy vy € £ _— . N
Regarding: LS 7’5‘ o=Ae s

Reen e -

Nee C/p 6 f< ()] ‘ﬁ\b ~ 6f® /hit n

- ol pea ‘LQ':'F\ 4& Min S

PuAon £8P9 F - BEnoas @ Sk

(2.5 KyA- " RF muinse
@~ Sd?" T &omms © ékw

T@ PREO - 26505 (Sush, )

Wk s Powren regicd, o fr
B e i R WL Ssegpeee
_ M‘yfwz 59 %

13 Cgcb7 v LA S A—

= >/ . ,
ID&CIC‘L&&J. - 5 /\‘-7/\ X 19 c,ucle/ x 32° eﬁoﬁ/_’) - s&o (b

( e
anA“/'/‘)‘ /S " ke x 32° 0@_«7& = teo2ll

4
Signed: 6— /D\ MMD-154-67 (Rev. 3)

N\




CHLORINE SAMPLE CALCULATION

Parameters
1 ppm C1 residual is required.
Sodium Hypochlorite is 12% available C1

Calcium Hypochlorite is 65% available C1

Year 1 Arctic Bay 24,000 m®
This requires 24 L of C1
i.e. (24,000 x 1 x 10 x 1000)

24 L of C1 requires 200 L (or 200 Kg) of Calcium Hypochlorite

Year 2
Requires

325 L (or 325 Kg) of Sodium Hypochlorite

Using Calcium Totals are:  Year 1 - 37 Kg
Year 2 - 60 Kg
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96-3817 June 1998
Clyde River CLYDE RIVER TRUCKEFILL Rev 0

4.0 SCHEMATICS AND FUNCTIONAL DATA

4.1 General

Chapter 4 contains tables and sketches that list components and a short description

of their function.

For each system in the plant, there is a Table listing each component, it's function and

cross references to the attached Figure and the Manufacturer's data in Chapter 9.

Five (5) systems are shown:

Table Figure
Water Treatment System 4.1 4.1
Power Distribution System 4.2 4.2
Controls and Alarms 4.3 4.3
Intake Casing, Pipe, and Cables 4.4 4.4
Heat Trace System 4.4 44,45

Operation & Maintenance Manual 4.1
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4.1

9.1

CLYDE RIVER TRUCKFILL
CLYDE RIVER, NT

WATER TREATMENT SYSTEM
TABLE 4.1

Intake Screen

Prevents larger solids
from entering intake line
and submersible pump

Stainless Steel Drum
Screen

41

9.2

Submersible Pump

Pumps water from lake
through intake pipe for
treatment and
distribution

Submersible 150 mm
Diameter centrifugal
pump, 7.5 HP, mounted
on skid. Spare pump
supplied.

4.1

9.1

Intake Casing

Screen flanged to

casing. Casing houses
and protects intake line
and submersible pump.

Casing is insulated 300
mm Diameter DR17 HDPE

pipe.

41

9.1

Throttling Valve

Control flow rate of water
being pumped through
system

Butterfly Valve

4.1

9.8

Flow Switch

Activates chlorine feed
pump in a flow condition.
Deactivates pump in
no-flow condition

4.1

9.3

Pressure Gauge

Measures the water's
gauge pressure in the
system piping

4.1

9.3

Thermometer

Measures water's
temperature

41

Chlorine Injector

Allows chlorine to be
injected into raw water.
Does not allow raw water
into chlorine line.

41

Future Fluoridation
Injector

For future fluoridation
system

4.1

10

9.8

Flow Sensor

Paddle wheel that turmns
proportional to the flow

rate. Connected to flow
meter and accumulator.
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CLYDE RIVER TRUCKEFILL
CLYDE RIVER, NT

WATER TREATMENT SYSTEM
TABLE 4.1

Displays flow rate of Flow Meter/Accumulator
4.1 L 9.3 Flow Meter system housed in control panel.
: Pumps chlorinated stock |Positive displacement
4.1 12 9.4 gﬂﬁ"ne Feed from feed tank to raw pump with adjustable
P water in system piping. |stroke and rate.
Physically mixes calcium Neptune 120 V. 1/20 HP
4.1 13 94 Mixer hypochlorite and water a ifator !
for treating raw water. g ;
Vessel used to mix
; : calcium hypochlorite and | Translucent plastic tank
41 14 84 |Chemical Mix Tank |\ oo for treating raw  |with lid.
water.
Stores mixed stock of
4.1 15 94 Chemical Feed calcium hypochlorite and | Translucent plastic tank
' : Tank water for injection into with lid.
raw water.
41 16 - Water Truck Delivers treated water -
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