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'FACEPLATE — ACTUAL SIZE

MODE Digit
ldentifies Mode

MOTOR PROTECTION UNIT

MoDE WVALUE

VALUE Digits

. Display Set Points,
Trip-and-Alarm Codes,
and Meter Readings

RAMP Switch

-, TRIP/ALARM

=

.' PROCESSOR

'-. /-
S

O

SET-POINT MODES
O0-127 LIMIT (B @ BOO%)

|- OVERCURRENT (%]}

@ - UNDERCURRENT (%)

3- CURRENT UNBALANCE (%)
Y- TEMPERATURE (°C)

S- EARTH FAULT (%)

6 ' FULL-LOAO CURRENT [A)
1 - BERVICE FACTOR (%)

RUN

STATUS MODES

8- PROGRAM

9 - AMMETER (A)

R - PEAK CURRENT (A)

b - CURRENT UNBALANCE {%)
{ - TEMPERATURE (°*C)

d- EARTH LEAKAGE (A)

E- PERCENT 12T

F-CT PRIMARY RATINGS (A)

A ALM 8-PT
MODE ENTER
vy VaL@ TRP

Adjusts VALUE Digits
-
vYy
- MODE Switch |
Selects Modes "0 '-i
through "F" : 3
PROTECTION

Thermal Overioad
— Locked rotor
— Multiple starts
- —Long-acceleration starts
— Stalls
— Cyclic overloads

Overcurrent
— Mechanical jam
— Short circuit

Overtemperature

— Loss of ventilation

— High ambient temperature
— Open/shorted RTD

Current Unbalance

— Phase failure/reversal
— Supply unbalance

~ Single phasing

— Contactor pole failure

Undercurrent
— Loss of load -

Earth Fault
— Earth leakage _
— Phase-to-frame fault

== STARTCO mpu-168a

ENGINEERING LTD.

' FEATURES

— Programmed using motor data
— Program-change lockout -
— Trip-and-alarm set points

— Trip-and-alarm relays

— Fused, form-C contacts

— Liquid-crystal display

— Nonvolatile memory

— Isolated analog output

— On-line programming

— Emergency thermal reset

— Compact 1/4 DIN size

— Solid-state starter compatible
— Optional backlit display

— Optional remote-keypad input

— Optional isolated RS-485 -

communications interface

USER SELECTABLE

— Set point delete

— Phase sequence

— Phase-reverse detection
— Earth-fault time delay

— Hot-motor compensation

-~ Short-circuit trip

— Alarm latch

— Autoreset (Thermal Overload)

— Analog-output parameter

— Fail-safe/non-fail-safe
output-relay operation

TRIP/ALARM Red Led

On: Trip or Alarm. .
Flashing: Program-Change
Lockout Defeated

®

PROCESSORRUN GreenLED
On: Processor Functional

ENTER Switch

Enters Values

Accesses Alarm Set Points
and Values at Trip

RESET Switch
Resets Trips and Alarms

INFORMATION DISPLAYS

— Trip-and-alarm set points
— Time-to-reset

— Meter values at trj

— Trip-and-alarm Indication
— Processor-run indication-
— Program-enable indication

METERING DISPLAYS

— Motor current

— Peak motor current

— Percent current modulation
— Percent current unbalance
— Motor temperature

— Earth-leakage current

— Percent 12t used

COMPLIANCE
—'CSA certified
— UL listed
- lmgulse Voltage Withstand to
IEC 255.4, Appendix E, Class llI
— High-Frequency Disturbance to
IEC 255.4, Appendix E, Class Ili
— Dielectricto - . .
IEC 255.5, Clause 6
— Insulation Resistance to
IEC 255.5, Clause 7
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MODE SPECIFICATIONS
MODE 0 — |2t Limit

Set-PointRange................... .. ... .. . 1 §10 45 sify 1-second Increments @ 600% FLA
' MODE 1 — Overcurrent (Running)
Set-PointRange .................... ... .. 100% to 600% FLA in 25% Increments
Trp-and-Alam Times . ... ... .. . [t 250 + 125 ms
Short-Circuit TipLevel ... ... . .. 7 1200% FLA
Short-Circut Tip Time . ... ... .. . 7 Instantaneous
MODE 2 —Undercurrent (Running) '
Set-PointRange .................... ... .. ... 15% to 100% FLA in 1% Increments
TipTime ... ....... ... ... ... 5 seconds . :
AamTime ........ ... .. .. .. . 1 second
MODE 3 — Current Unbalance : :
Set-PointRange.................... .. .. .. 10% to 75% FLA in 1% Increments
. ThipTime .0 ... ... . .. . e 5 seconds
“AlamTime ........... ... . U 1 second
Phase-Reverse TripTime ... .. .. . ' 20 + 1.2 seconds
MODE 4 — Temperature (RTD) '
Set-PointRange .................. ... .. .. . . . 50°C to 220°C in 5°C Increments
Trip-and-Alam Times ....... ... .. liu 1 second
MODE S — Earth Fault « : :
Set-PointRange............ .. .. T 1% to 100% EF-CT—Pn’mag Rating In 1% Increments
TipTimes ... ... ... . ... ... .o 0.25, 0.5, 1.0 + 0.1 second, Instantaneous
AamTime ..... ... .. . i 250+ 125ms -
MODE 6 — Full-Load Current S
: Set-PointRange ................. ... ... . .. 9 Ato 800 A in 1-A Increments
, ) |
MODE 7 — Service Factor , |
SetPointRange................... ... .. 100% to 125% in 1% Increments
MODE 8 — Program Options ' v
PhaseSequence ........................ AbC/bAC
_ Phasé Reverse ...... . ... .. . . tttteee Enable/Disable
Earth-Fault Tip Times ... ... . . [ /""" Instantaneous, 0.25s, 0.5, 1.0 s,
‘ Hot-Motor Compensation ... ... . . 1T On/oft
Short-Circuit Trip ... .. . On/Oft
Alamlatch ... ... ... .../ e On/off
Autoreset ..... ... ... . o i Oon/Oft
Relay Operating Mode . ... .. . . [ it Fail Safe/Non Fail Safe
Analog-Output Parameter . . e e Current, %I2t, Temperature, or Earth-Fault
MODE 9 — Ammeter* .
Range......................... . . . e 010 10 x FLA
Resolution ........ . .. . [ it 1Aforl <1000 A, 100 Aforl > 1000 A
MODE A — Peak Current / % Modulation
Range............. . N Oto6xFLA/0Oto 100%
Resolution ... ... .0 .. .. . ittt 1Aforl < 1000 A, 100 Afor! > 1000 A/ 1%
MODE b — Current Unbalance* .
Range........................ . ... .. .. 0 to 100%
Resolution ........ . ... .. i 1%
MODE C — Temperature (RTD)*
Range.............0....... ... ... ... . 0 to 255°C
‘ . Resolution ... ... ... . ... i °
& MODE d — Earth Leakage* , -
: Range........0. ... ... .. ... . . e 0 to 1.25 x EF-CT-Primary Rating
Resolution With: - :
EFCT1 .. 0.02A _
1-A-or5-A-Secondary CT ... ... /' 1" 1Aforl <1000 A, 100 Afori > 1000 A .
MODE E — Percent I2t* / Time-To-Reset ) :
Range .......... . ... .. ... 0 to 100% / 0 to 85 minutes
Resolution ......... . .. .. .. ittt 1% / 1 minute-
. MODE F — CT-Primary Ratings : '
PhaseCT ... 0. .00 . . ... .. .. .. ... .. . .. 20 Ato 1200 A in 5-A Increments
0 o Earth-Fault CT
EFCTA . 5A
o 1-A-or5-A-Secondary CT . ... .. . [ 1 " 50 A to 2000 A in 50-A Increments
* Pre-trip value retained.
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SIMPLIFIED CONNECTION DIAGRAM

g A

" PHASE CT's
'

ﬁ/—EARTH—FAULT CT
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ICT-2

DIMENSIONS

PANEL MOUNT
91.1

(3.59)

0000000008009

137.5
(6.20)

PANEL
THICKNESS

TRIP
M

PU-16A

SURFACE MOUNT

157.9
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52.5
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SIDE

NOTES:
1.’

2. PANEL-MOUNT CUTOUT DIMENSIONS:

MOTOR

RTD OR PTC
TEMPERATURE
SENSOR

NOT USED
WITH PTC
THERMISTOR

f ]_ ISOLATED
:OC:F OUTPUT

EARTH-FAULT CT

121.0 |
(4.76)
20.5| 80.0 !
0.81)1 (3.15) il
—[®] ‘
% %

TopP
= &
( ™
2
g

FRONT

DIMENSIONS [N MILLIMETRES (INCHES).

3. MOUNTING SCREWS M4 (8-32).

92.0 (3.62) X 92.0 (3.62).

4. ICT-2 OVERALL HEIGHT WHEN MOUNTED ON DIN EN50022
35-mm X 7.5-mm TOP-HAT RAIL.

Active 29/01/2014

Page 5 of 60
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PRODUCT DESCRIPTION

The MPU-16A is a microprocessor-based motor protection unit that uses a thermal modelling technique which extends motor
protection beyond the limits of other electronic overload relays. This thermat modelling technique allows motor temperature to
be continuously tracked regardless of variations in starting, running, overload, or cooling cycies. The result is motor protection’
that allows a motor to operate within its design limits without nuisance tripping; yet, the MPU-16A quickly and accurately responds
to an overload. It does this without the need for acceleration-time, starts-per-hour, or curve-selection programming required by
some electronic overload relays. Startco’s MPU-16Ais fully compatible with solid-state starters and all functions remain operational
during current-limited starts. :

One of the available 1170 dynamic protection curves is shown below. The thermal model is active for all values of motor current,
and the tracking limits shown in the inset graph are the values which %I2t (used thermal capacity) tends toward. The rate at which
%12t approaches a final value is a function of the service factor and the Mode-0-trip set point. As thermal capactty Is used, the
protection curve passes through the 25%-, 50%-, and 75%-I2t curves. This dynamic overload curve is operational with or without

RTD compensation. If the motor is equipped with a RTD temperature sensor, the MPU-16A thermal modal can compensate for
high ambient temperature and loss of ventilation.
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3000 _ SF=1.15 1~ /
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TECHNICAL SPECIFICATIONS |

current > 800 A or set points
> 5 A, use an earth-fault CT

ORDERING INFORMATION o ' with 50-A to 2000-A primary
: and 1-A or 5-A secondary.

Control Power: Analog Output:
120/240 Vac, 50/60 + 1 Hz .. 10 VA . Parameter ...... e 0to 125% FLA,
Maximum Continuous ........ 135/265 Vac 0 to 100% i _
Minimum Continuous ....... 85/170 Vac 0 to 200°C, or |J§
Power-up Voltage .......... 100/200 Vac b 0 to 100% Earth Leakage
rive: :
Shlppin& Waeight: 4-20mA ... 700 Q max
MPU-16A . ................ 3.2 kg (7 Ibs 0-5vdc .............. 25 mA max
EFCT1 ... ... 0.9 kg (2 1bs 0-10Vde ....... ... 25 mA max
' Isolation to Ground.. . ....... 300 Vac Continuous
Interface-CT Inputs: : Dielectric Strength ......... 1500 Vac
| Thermal Withstand : _ Resolution ................ %+ 1% Full Scale
Continuous ............ 5 x CT-Secondary Rating .
., 1Second ............. 80 x CT-Secondary Rating Accuracies: :
Burden................... <001 Q Ammeter Accuracy @ FLA .. + 0.3% Full Sc?lg or
TemF?erature Input: ‘ * 3% Reading 2
™ ..o e 3 wire; 100-Q Pt, 100-Q Ni, Eanth-Leakage Accuracy . ... + 3% EF-CT-Primary Rating
120-Q Ni, or 10-Q Cu ‘ RTD-Temperature Accuracy . + 2°C
PTC ...t Cold Resistance < 1500 Q 1
Outout Rel Ammeter Full Scale = 10 x FLA
elays: .
ontact Rating ............ g4AVFc!’esiséi§8b 23? Vgc or Interface-CT Accuracy Included
c. ilot Duty, Envi t:
0.25 hp @ 120 Vac. Y omoratn: . .
ntact uration ...... : . perating Temperature ... .. -40°C to 60°C
gt?se Rat(i?%m(i 1 ft:%'; _____ g?{'mz?o Vac Storage Temperature ... . ... -55°C 10 80°C
. CT REQUIREMENTS
Phase CT: : Earth-Fault CT: ‘
Primary Rating . :........... 1.07 10 2.22 x FLA EFCT-1 ........ .. it For prospective earth-fault
Secondary Rating . ......... 1AorS5A . current < 800 A and set
. Eomts < SA
Other .................... or prospective earth-fault |
|
\

MPU-16A — Supplied with ICT-2, 6 m (20 ft) ICT-2 interconnection cable, and mounting hardware.

. ,‘“. \
NODEL WUMBER: : wu-16A - [p|1]2 6J . H1lo| - . ﬂﬂ . u)
Mount ' ] '
|
Optagns ‘ 1
|

1 P Panel
S Surface
Supply Voltage
12 120 vac ] No Options
24 240 Vac 01 Backlit Display
SW Switchable 1207240 vac ’ 02 Remote-Keypad Input
. 03 Options 01 and 02 Combined
Supgly Frequency i 10 RS-485 Communications Interface
50 Hz :
6 . 60 Hz
Temperature-Sensor ' Input L—————— Analog Output Type
P10 100-ohm Platinum RTD 42 4-20 mA
N10  100-ohm Nickel RTD 05 0-5 vdc
N12  120-ohm Nickel RTD 01 0-10 vdc
€01  10-ohm Copper RTD ) 00 Required with option 10
PTC  PTC Thermistor
EXAMPLE

MPU-16A-P126-P10-42-00 specifies: panel mount, 120-Vac 60-Hz power supply, 100-ohm platinum RTD temperature-sensor input, and
4-20-mA analog output.

EFCT-1: . .

Sensitive earth-fault CT. 5-A primary rating, 600-volt class, 82-mm (3.23") window. Supplied with 6-m (20 f) interconnection cable.
Specifications. are subject to change without notice. Startco EngineeriréP Ltd. is not ‘
liable for contingent or consequential damages or expenses sustained as a result ‘SD- LR-62897 @ LISTED -
of a malfunction, incorrect application or adjustment ' ‘

MANUFACTURED BY: : AUSTRALIAN DISTRIBUTOR: LOCAL DISTRIBUTOR: !
Eere STARTCO
-nm ENGINEERING LTDO. - :

; . ACN 010479384

406 Jessop Avenue, 33 Achievement Crescent,

Saskatoon, Saskatchewan, Canada S7N2S5 Acacia Ridge, QLD 4110
Tel: (306)373-5505 Fax: (306)374-2245 | {Tel: (07) 274-2566 Fax: (07) 274-2387

EQUIPMENT PTY. LTD. w’@ '-

Printed In Canada. B Publication 02 91
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- FUNCTIONAL SPECIFICATION - . - Rev. 125/1/94,
" OLDFIELD ROAD PUMP STATION |

The Oldfield Road Punjp:. Station 'c'ompri'ses the following:-

- Wet well level transmitter LT 500
- Wet well High Level Switch LSHH 501
- Puinp Discharge Pressure Transmitters PT | 10, 210 and 310
- Flow meters FIT 600 and 610
- Soft Starters 100, 200 and 300
- ~ Motor Prolecuon Units MPU IOI 201 and 301
.- Reflux Valve Limit Switches ZS 109 209 and 309
- Emergency Stops GS. 100, 200 and 300
- Auto Manual Selector Swnlch HS 102, 202 and 302
- Normal Emergency Manual Selector Swnlch HS 110, 210 and 310
- ‘ Programmable Logic Controtler PLC. .
Co- Pump Motor Power Transmitter JT 108/208/308

‘ .. . - Two Duty and standby Raw Sewage Pumps No. PP 1 and No. PP 2.an-d No. PP.3

NORMAL OPERATION

The putnp station normally oper'\tes with the selector switches in Auto and Normal. T his enables the

_pump speed to be varied in response to the wet well level and the pumps to be controlled by the PLC.
If the wot well fevel reaches a programmed low value the duty pump is stopped by the PLC. When

the wet well level reaches a predetermined moderate value the Primary duty pump is started provided-
it satisfies all the enabling conditions. If the pump wet well level reaches a high value the next duty

pump is started provided it satisfies all its enabling conditions. 1f the wet well level continues to rise
and it reaches the hlgh high level switch LSHHS01 the standby pump is aulomaumlly started and
"High Level Alarm is transmitted via telemetry. When the wet well level falls below a programmel
value the secondary duty pump stops. Initial pump start/stop levels are expected to be as follows but
will be fi Fndlly determmed during commISSlomng

A Start | Stop

~ Primary-Du'iy f’ump '
Secondary Duty Pump
Standby PumAp

If a dlbﬂbllllg condltlon of any duty. pump other than its stop wet well level becomcs active, the
standby pump is autom‘ttncally started.

- Primary duty sequence is automn_tical'ly indexed to the next pump by the PLC after each start.”.
ABNORMAL OPERATION

. If the PLC is not avmldble the Norn111|/F111crgcu1cy Manual selector switch can be turned to
Emergency Manual. The AlltO/M'\lllldl Selector switch must also be placed in the Manual posnllon

: In this mode pimps can only be started and stoppeéd via their manual start push buttons provided the
MPU and soft start temperature enabling conditions arc satisfied. However in Manual mode all,

process interlocks are inactive and the drlve can only be stopped via its emergency stop buttons.

TYPW (G. 21/75)

Q-Pulse Id TMS600 . Active 29/01/2014
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A low level switch from the "Vega Probe” should be hard wired in the circuit to énsure that all”
pumps stop at low level in manual mode independent of the PLC. ’

The "Eniefgency Manual” mode co.ul(‘l then be used to bypass the low level stop for testing purposes
or when the wet well needs to be pumped down, ‘ - ' ' '

The local stop should be indépehdent of (ile PLC. An auxiliary timer should be added to the circuit
to enable the soft starter to, ramp down prior to opening the contractor. Wet well level high/high
should also be wired independently .of the PLC. ' ' - :
CONDITION MONITORING

- Signals from Dischargé Pressure transmitter PT110/210/310, Fldwmcter FIT 600/610, wet well level
transmitter LT 500 and pump motor power transmitter JT108/208/308 will be used by the PLC to
calculate pump efficiency via an algorithm involving pump specific speed: The calculated actual’
efficiency would be compared with the manufacturers data and if ‘the” varlance exceeded a
predetermined amount an alarm would bé raised. ’ ‘ ' '

TELEMETRY

The following d_zita initiated by the PLC will be (ransmitted to Oxley Crée_k_ Wastewater Treatment
Plant via the RTU. o - o ' A

- Sité power on

- Wet \-{/ell_ level (not) high high
- - Pump No. | Ready |

- . lPump No 1" Auto _
. Pump No. 1 ..F;Au[t (Clear)l :
- -Pu.mp No. | Rl;nining .
S Pump NQ. 1 C:.o.n‘digionAFal‘llt
- Pump No. 2 Ready -

-‘ Pump No. >2. Auto

- ‘ Pump No. 2 F#ulﬁ (Clear)
. .Pillllp'N.oL 2 Runnihg

- Pump No. 2 Conditiloﬁ Fault
- Pump No. 3 Ready |
- Pump No. 3 Auto’

- Pump No. 3 Fault (Clear) -

- ~ Pump No. 3 Running

TYPW (G.21/75)

Q-Pulse Id TMS600 ' . Active 29/01/2014 Page 9 of 60
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ey
. | | Pump No. 3 Condition Fault
- ".l)ry well sump '(Not)lﬂooded
ENABLING CONDITIONS |
The pumps are available to Start proyided that the follow_'i.ng conditions are'satisﬁed.
l‘-Auto Nor mal Mode |
e Auto/Manual Selector Swntch must be in the Auto Position.
- Normal/Emergency Manual Seléctor Switch must be in the Normal Position.'
.- | | Pump is selected as Duty by the PLC" | | |

- Wet Well Level LT 500 must be greater than a predetermined moderate value or ngh Level
Switch LT 501 is activated.

- PLC Healthy
- No disabling condltions of the duty pump appropria_te to the mode are active (Refer Below)
- Manual Reset Activated aftér a Fault

- Pump is selected as standby by the PLC "md a dlsablmg condmon of the duty pump other
than low wet well level becomes ’letlve :

: Nornnl Mauual Byp'lss Mode (Suggcslcd)
- Auto/Manual Selector watch must be in the manual Position.
- Normal/Emergency Manual Selector Switch must be in the normal Posruon

. Wet Well Level LT 500 must be greater than a predetcrmmed modemte value or lllgh Level
Swrtch LT 501 is activated. :

- No dlsablmg condltlons of the cluty pump 1pplopmte to the mode are 1ct1ve (Refer Below)
4'.- Manual Reset A'ctivated after a Fault |
| 1 Emerg'ency' M‘an:ual Mode
- Auto/M'mual Selector Swttch must be in the manual mode
- ,NormaI/Emergency lmnml Sclector Switch mustl)e m the Emergency M'\ml'\l mode. -
o No dlsablmg condition ’lpproprlate o this mode are active’ (Refer Below).

- ' M1lunl reset actlvated after a hult
. DISABLING CONDITIONS ,

The puinps are prevented from startmg 1f "my of the following condltlons become active.

TYPW (G.21/75)

Q-Pulse |d TMS600 . Active 29/01/2014 . ) ' ' Page 10 of tSO
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S4-

All Modes. .

Motor Protectlon Unit actlvated if:-

- Any winding thermlstors active . ‘ .
- Negative phase sequence -

- Current unbalance

- High ambient _tetﬁperature |

- Undercurrent :

- Earthfault - -
Soft starter Temperature High

Emergency Stop. Actlvated

Water Detected in Motor Oil (suggested to be hard wrred)

. Local Control Isolator switched to open circuit.

Auto Normal Mode

Wet well level LT 500 low.

Reflux valve limit sw'i'tch not open after start time delay (0 - 30 secs)

“PLC fault

' Normal Manual Mode _

Wet well level LT 500 low.

‘. Emergency Manual Mode

No additional drsabllng condltlons other than those listed under all modes above.'

START SEQUENCE

Providing all enablrng condltlons are satisfied and there are no dmblmg conditions active the drive
'wrll Start as follows:- :

Auto Normal Mode

~Wet we|l level transmitter LT 500 signal reaches an intermediate value.

Soft Starter Contra'cto'r is encrgised and pump motor starts.

Reflux Valve Limit Switch (ZS 109/209/309) delay timer (O 30 secs) is energlsed

IfZS 109/209/309 makes before Refiux Valve Limit Switch delay timer explres then the close
contractor output from the PLC is energrscd :

CTYPW (G.21/75)

Q-Pulse |d TMS600

Active 29/01/2014 : ‘ Page 11 of 60
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s

Pump.ru'nnin;g light on loeal panel i3 energlsed and hours run meter is started. *
~Norman. Manru'il _Mode

- Start pufslr button is activated.

- Soft starter contactor is energiscdl.

- P‘ump. rllnnillg light on local panel is energised and hours'rult meter is slnrted.

Emer gcncy Manual Mode |

- Start push button is actlvated

- Soft starter contactor IS energised. - -

- - Pump running light on local panel is energised and hours run meter is started.

STOP SEQUENCE
The drive will stop if any one or more disabling conditions descubed under the respectlve mode-
becomes active and as follows - . :

All Modcs

- Soft starter ramp down tnner is energised and contactor is de- cnerglsed after expiry of tlns
" timer. ]

- Reflux Valye Ll'mit Switch delay timer is reset.
. Run light en local '-p'anel is c_le-energlscd and hours run meter is sto.pbe(l.
ALARMS : |
The following alarrns are illitinted'by the respective device:-

- '_ "Soft starter Fault" by PLC from soft stnrlel tu‘lpernture high swrtch and dlsplayed on local
panel. .

- "Low Flow Trip" initiated by the PLC when Reflux Valve Lmut Switch delay timer explred
and reflux valve limit swrtch does not make. : :

- 'I"Pump protection trlb" by PLC when "MPU" activated is clisplnyed on leéal pzmel.-

- “Wet Well High' Level" alarm' is initiated by PLC when multltrode is’ activated and
;'transmltted to Oxley Creek vn Telemetry. (suggested) :

- “Pump Condltron Low" alarm initiated by the PLC and transmltted to Oxley Creek via
' telemetry (suggested) ‘

TYPW (G.21/75) . ‘ o
Q-Pulse Id TMS600 Active 29/01/2014 . Page 12 of 60



Oldfield Road Sinnamon, Park SPS SP178 Operations ond -Moinfenonce Manual -

-6-
STATUS INDICATION |
‘ ,’fhe following status indicati(')'nvis mounted on the local panel -

"Ready to.run in Auto” (for each pump) initiated whilst MPU not activated, emergency stop
not activated, local control isolator closed and soft starter temperature is not high.

"Pump running Light" is initiated as described under the start sequences.

"TYPW (G.21/75) )
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' EMSBY EQUIPMENT PTY. LTD.
ACN. 010479 384 \
HEAD OFFICE
33 Achievement Crescent
Acacia Ridge Q 4110 Australia
P.O. Box 954
Archerfield Q 4108 Australia

Local Tel: (07) 274 2566
Init. Tel: (617) 274 2566
Local Fax: (07) 274 2387
Int. Fax: (617) 274 2387
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DO NOT HI—POT THE MIPAC STARTER
UNLESS ALL ELECTRONIC CIRCUILITS
ARE FULLY ISOLATED. MAXITIMUM HI-—
POT VOLTAGE 2 KV.

TO HI—POT STARTER DISCONNECT ATL.L
CONTROL FUSES AND FIRING LEADS TO
THE THYRISTORS AND DISCONNECT
CONTROL WIRING PLUGS TO THE CA362
rce .

cLAIMS FOR DAMAGE CAUSED AS A
RESULT OF HI—POT TESTING.

-;.._

!
1

7 D

} 3

‘IHIPAC.MA - Rev.1 March 1993 - Page No. 2
-Pulse |d TMS600 Active 29/01/2014 . Page 15 of 60




R SN T N .y

1. ”DESCRIPTION
2. SPECIFICATIONS
3. RECEIVING AND INSTALLATION

4. START-UP
5. DECELERATION RAMP OPTION
6. TROUBLE SHOOTING

7. SAMPLE INSPECTION PRE~-START
AND START-UP CHECK SHEET

8. DIAGRAMS

: JHIPAC.MA - Rev.l March 1993 - Page No. 3
-Pulse Id TMS600 Active 29/01/2014

Page 16 of 60




-Pulse |d TMS600

Oldfield Road Sinnamon Park SPS SP178 Qperations and Maintenance Manual

DESCRIPTION

OVERVIEW

MIPAC type MPC Solid State Motor Starters contain 6
SCR’s (Silicon Controlled Rectifiers), to control the
current supplied to any 3 phase A.C. motor. The SCR’s
are connected in 3 back to back pairs, phase controlled
over 180° of each cycle of power line frequency.

The MIPAC Starters utilise phase angle firing techniques
for voltage control and use D.C. block firing to all
SCR’s to ensure consistent firing into highly inductive
loads. '

The MIPAC Starters are 3 wire connected to the motor and
are continuously rated (i.e.) rated to the motor full
load current or greater. The MIPAC Starters are rated at
500% overload for 30 seconds or 300% overload for 30

seconds, depending upon model selection and application.

. STANDARD FEATURES

- Ccurrent Profile Starting Control System

- L.E.D. indication of all major starter conditions

- Internal control supply voltage 440/415 volt to 18
volt

- common firing card and control cards for all sizes
of starter :

- Plug in connections for rapid removal of P.C.

" boards .

- Integral phase rotation, starting phase failure
protection, shorted SCR indication

- Heatsink overtemperature protection on MPC-60 and
above .

- Natural convection up to MPC-40 and forced air
ventilation MPC-60 and above.

- "Up to Volts" relay output (1 N/O.and 1 N/C contact
rated 10 Amp 240VAC) for indicating when starter up
to full volts. '

- "Fault" relay output (1 N/O and 1 N/C contact based
10AMP 240VAC) to indicate starter fault.

.- nReset”" button input for remote reset of starter

fault relay.

- Motor overload input for shutdown of starter on
motor protection operation.

OPTIONAL FEATURES

- Deceleration - Ramp Down for water hammer control.
- Tacho Feedback control for conveyors.

JHIPAC.MA - Rev.1 Harch 1993 - Page No. 4
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) = D

2. SPECITIFICATIONS
2.1 ELECTRICAL
i
o 2.1.1 SUPPLY
Power

v M
P

Three phase, 440 volt, 50Hz.

control : '
Single phase, 50VA for fans. 120VAC or 240VAC depending
upon voltage specified at time of order.

I,
Lo

2.1.2 CONTROIL,

e
L.
s,

-1 Operator devices to be supplied by customer
- START/STOP push buttons for 3 wire control
- Run contact or ON/OFF selector switch for 2
wire stop/start control.
-  Reset button for "Starter Fault" reset.
- Motor Protection

.2 outputs available on control PCB CA362
- "Up to Volts" relay, 2 contacts 1 N/O / 1 N/C
10AMP 240VAC rated.
- "Starter Fault" relay, 2 contacts 1 N/O / 1
N/C 10AMP 240Volt rated.

.3 control voltage

- A 120Volt or 240Volt AC for fan supply is
required. An external fuse (4 AMP) supply is
required to be connected to the Starter for
fan supply.

- If the fans are not required to operate
continuously, the supply to the fans should be
connected via a "Start Relay" contact to start
fans only when starter is operating.

- The "CA362" PCB provides the facility for
using the "Up to Volts" relay as a fan "RUN
ON" timer, when the Deceleration Ramp Down
option is not used. The fan supply circuit
can be connected via the "Up to Volts"
contacts to switch the fan supply "OFF" 65
seconds after the starter has been shut down.
FAN start up should be initiated by a customer
supplied "START" relay, not by the "Up to
Volts" contact, as this contact only closes
after the starting ramp is completed.

JHIPAC.MA - Rev.l March 1993 - Page No. 5
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POWER

Devices to be supplied by Customer

1

-1

Circuit breaker or 3 phase isolating switch

- Short circuit protection: This must be provided
by the customer by means of a circuit breaker,
sized according to the relevant Australian
Standards and Electricity Supply Authority
requirements. The customer should ensure that the
interrupting capacity of the circuit breaker is
higher than the short-circuit current available
from the system. If not, HRC fuses should be placed
in series with the circuit breaker. The MCB should
be provided with a shunt trip facility to enable 3
phase isolation of the starter in the event of an
emergency stop being required. '

- 1Isolating switch: If a 3 phase isolating switch
is used in preference to a circuit breaker, the
isolating switch must always be used together with
HRC fuses and series contactor. '

- The Mipac Starter requires the correct standard
phase rotation for the input power supply. The
customer should ensure that power wiring to the
input to the starter will provide this rotation.

EC

Protection to be provided by Customer

The Starter is provided with protection as listed
below. This protection is designed for the
protection of the Starter. The Customer must
provide any additional protection required to
protect the motor to which the Starter is
connected.

Protection provided on Controller

- single phase protection: The MIPAC will not
operate if single phase is detected prior to
switching on. If the Starter is operating when a
single phase fault occurs, the MIPAC will stop.

- Surge Protection: The Controller is protected
by large MOV’s across each pair of SCR’s.

IMIPAC.NA - Rev.l March 1993 - Page No. 6
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g}

-‘

3

-

2.1.4 PROTECTION

I

.2 Protection prdvided on Controller (Continued)

- Heatsink Overtemperature: Overtemperature
switches are provided on the power stacks on
Starters MPC-60 and larger to protect the
controller against overheating.

The starter fault relay will trip if the Controller
is subject to overheating. This relay will latch
out on a starter fault and will require to be
manually reset. The MIPAC Starter will not shut
itself down on an overtemperature fault and the
customer should incorporate the fault relay output
contact into their starter trip or fault indication
circuit. Any external reset facilities required
are to be supplied by the Customer. '

N N .

1

-l .

Bl
i

a-m .

L §]
b et
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RECEIVING AND INSTALLATION

LOCATION

The cabinet contalnlng the MIPAC Starter must be
installed in an area where the following conditions
exist:-

- ambient temperature does not exceed 40°C (unless
specified at time of order)

- ambient temperature is not less than 0 °C

- altitude above sea level is 2000m or less

- ambient air is reasonably clean and dry. It must be
free of flammable or combustible vapours, steam or
corrosive gases.

The cabinet must be installed away from any heat source
and a minimum clearance of 30 cm is required around the
air inlet and outlet louvres on ventilated unlts. The
MIPAC has been designed for 40 °C ambient with 15° rise
inside the enclosure as maximum. Air flow through any
cubicles should ensure these temperatures are not
exceeded when the Starter is working at maximum load.

. For details on the required cubicle air flows , contact

EMSBY.

Do not stack one starter above another unless heat
deflectors above the lower starter is provided. Failure
to deflect the heat when starters are stacked may result
in overtemperature malfunction of the starters.

DERATING DATA

When the unit is installed in poor environmental
conditions, it must be derated as follows:- :

- 1.5% per °C above 40°C

- 1% for every 100m above 2000m.

WIRING

The MIPAC Starter is to be connected according to the
Australian Standards and other standards applicable in

Customer’s area.

The Customer is responsible for prov1d1ng adequate
short~circuit protectlon as described in Section 2.1.3.

IHIPAC.HA - Rev.l March 1993 - Page No. 8
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3.4 POWER FACTOR CORRECTION CAPACITORS

power factor correction capacitors can be used in
conjunction with MIPAC Starters. However, capacitors
must be added ahead of the starter. Never between
starter and motor. To do so will cause serious damage to
the starter and/or the motor. :

K

7 R

_‘
9.

JHIPAC.MA - Rev.1l March 1993 - Page No. 9
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4 . START—UP

G

CAUTION!

-?‘1
il

Equipment is at possibly lethal AC line voltage
when AC power is connected. Pressing "STOP"
pushbutton does not remove AC line voltage. All
phases must be disconnected before it is safe
to touch terminals or control equipment parts.

s

4.1 '+ INSPECTION

Check the Starter is received in good condition with no
damage to printed circuit boards or other physical
damage visible.

o
jun
.

jun

7

|
oS
.
-
)

Ensure that the Starter has been installed according'to
. above guidelines and relevant drawings.

Ensure that the unit has been connected to external

i 4.1.3
l devices according to the schematics.
3 4.1.4 Check that all connections are tight.
l 4.1.5 Ensure that the Starter and connecting power cabling to
and from the Starter has been checked and no faults
i : exist. :
4.1.6

Remove any temporary connections or earths from the
Starter and motor load.

4.2 PRE-START ADJUSTMENTS

N N
S
.
%)
L]
-

STARTER ADJUSTMENTS AVAILABLE

4.2.1 The following adjustments are provided in the CA362
Control PCB.

]

3 N

! IHIPAC.HA - Rev.l March 1993 - Page No. 10
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Acceleration
.1. Initial Current Setting - Potentiometer Setting
- Fully anti-clockwise -~ 10% voltage output at switch on
- Fully clockwise - 100% Voltage within 2 seconds
at switch on
.2, . Ramp Time - Potentiometer Setting
- Fully anti-clockwise - 100% output voltage within 2
o seconds
- Fully clockwise - 100% output voltage within 30
seconds
.3. Maximum Current - Potentiometer Setting
-~ Fully anti-clockwise - 110% Rated full load current
- Fully clockwise - 500% Rated full load current
4.2.2 Deceleration Rémp for Water Hammer Control

—~ Optional Feature

The following control feéture can be enabled on the Standard CA362
PCB by factory modification. The deceleration mode has completely
independent settings to the acceleration-mode, as follows:-

See separate instructions on pages 15, 16, 17 and 18.

4.2.3 INITIAL CONTROL CARD CA362 SETTINGS

The CA362 Card is a combined voltage current limit
control. To provide "Current Profile Starting, set the
three potentiometers as follows:-—

.1 Turn "Ramp" Potentiometer to 12 o’clock position.

.2 Turn "Initial Current" pPotentiometer to 10 o‘clock
position.

.3 Turn "Maximum Current" Potentiometer fully
clockwise.

4.2.4 Prior to energising the Starter, check that the plug

' connector joining the control PCB CA362 to the H.V.
Firing card cA260 is fitting into the socket. A gentle
pressure using the thumb will seat any connector which
has worked loose during transit.

IMIPAC.MA - Rev.l March 1993 - Page No. 11
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Also check the plug in connections for the external .
control wiring to the CA362 are seated into the sockets.

Check the control voltage is as per the control voltage
specified and required for the fans (120 Volts AC or 240
Volts AC).

If the "Up to Volts" relay is being used for a "Fan Run
on" timer, the RAMP DOWN potentiometer should be
adjusted fully clockwise. This will delay the change
over contact in the up to volts relay from changing
state when the starter is switched off. By adjusting
the RAMP DOWN potentiometer to fully clockwise, the
opening of the "Up to Volts" contact will be delayed by
65 seconds. This "Fan Run On" feature cannot be used if
the Deceleration Ramp Option is used.

ENERGISING THE STARTER

To check the Starter, a clamp-on ammeter and a voltmeter
is required. ' '

Set the three CA362 potentiometers as per Clause 4.2.3.

Energise the controi voltage to the Starter. Check the
input control volts on the fan input terminals are

* correct and note value of the control volts. Check the

fans are operating (if fitted to the Starter).

Energise the 415 volt, 50 Hz, 3 phase supply to the
input power terminals L1, L2 and L3. Check the 3 phase
supply voltage phase to phase and phase to earth and
note.-

Check phase rotation of the incoming supply at the
terminals of the Starter. The MIPAC starter is phase
rotation sensitive and will not start if the incorrect
phase position is applied to the power input terminals.

on the CA260 Firing Card, check the L.E.D. indication as
follows:-~

.1 Power +15V "ON".

.2 Phase rotation/loss "ON".
.3 SCR 1 and 4 healthy "ON".
.4 SCR 2 and 5 healthy "ON".
-5 SCR 3 and 6 healthy "ON".

Note: The SCR healthy L.E.D.’s will not illuminate with
the motor disconnected.

.6 "RELAY ON" L.E.D. "OFF".
-7 All 6 SCR Gate L.E.D.’s WOFF".

See EMSBY Drawing EMO032F01 enclosed for location of
CA260 PCB LED’s and start relay.

JHIPAC.HA - Rev.l Harch 1993 - Page No. 12
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ENERGISING THE STARTER (Continued)
For Startefs fitted with CcA362 Control Card:

Close customer "START" contacts on the CA362 Card and
note if the motor begins to turn (see EMSBY Drawing
M-3010-C for PCB CA362 card connection details). If the
motor does not turn:-

.1 Check the "RELAY ON" LED on the CA260 Card is

: illuminated. If this LED is not illuminated, check
the input start signal to the CA362 PCB. The
"RELAY. ON" LED will be illuminated if the input
start signal is healthy.

.2 If the "RELAY ON" LED is illuminated and the motor
does not turn, increase the INITIAL CURRENT
POTENTIOMETER clockwise as soon as possible to
increase the initial voltage applied to the motor.
The clamp on an ammeter or chart recorder should be
used to check the initial starting current. If the
motor start up is too abrupt, turn the INITIAL
CURRENT POTENTIOMETER anti-~clockwise to reduce the
voltage applied to the motor.

.3 With the motor starting and rotating
satisfactorily, increase or decrease the
acceleration "RAMP" Potentiometer to obtain the
required acceleration time period. To increase the
"RAMP" time, turn the potentiometer clockwise. To
reduce the acceleration period, turn the RAMP
Potentiometer anti-clockwise.

The CA362 PCB is provided with a DOT Graph Display
for Ramp Status Indication. By observing this LED
display, the time for the starter to ramp to full
volts can be observed.

.4 If it is required to minimise the maximum starting
current during acceleration, the "MAX CURRENT"
potentiometer can be used. This potentiometer will
1imit the maximum current drawn by the motor,
during starting. To reduce the maximum current
drawn by the motor, turn the MAX CURRENT
potentiometer anti-clockwise until the maximum
current required during starting, is obtained.

When the "MAX CURRENT" potentiometer is used and
the Starter is in current limit, the ramp time set
by the "RAMP" potentiometer will be over-ridden by
the current limit setting when the motor reaches
the current set by the "MAX CURRENT" potentiometer.
The motor at this point accelerates under current
limit control.

IMIPAC.MA - Rev.l March 1993 - Page No. 13
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caution must be used when utilising the "MaX
CURRENT" settings as the motor may stall if the
current limit is set too low. Ensure the maximum
current setting is set correctly to allow
sufficient torque to accelerate the motor to
overcome the worst load condition.

With the CA362 card settings providing a smooth

controlled acceleration check the Ramp Indication
DOT GRAPH on the CA362 is indicating the ramp
complete. At the top of ramp the relay RLY2 should
change state 1 to 6 seconds after the starter is up
to full volts and the ramp complete LED
illuminated. :

- If the acceleration times selected are long,
thermal overload settings and fuse ratings may
‘require adjustment. Lo

—  If the motor shudders at approximately 3/4
speed, this may be an indication the
acceleration time is too long - reduce the
‘WRAMP" time.

Motor Running Checks

.1

With the motor running, check the following
L.E.D.'s:~ ~

1) 6 SCR Gates "ON"

2) SCR 1 and 4 healthy "OFF"
3) SCR 2 and 5 healthy "OFF"
4) SCR 3 and 6 healthy "OFF"
5) Relay on "ON"

6) Phase Rotation/Loss "ON".
7) Ramp Complete

Check the motor running current on all 3 phases is
within FLC of the starter.

Check the input phase voltages to Starter with
motor running (Note: Variation in phase voltage can
lead to motor current imbalance).

Check the voltage drop across the 3 SCR heat sink
stacks. Voltage drop readings of 0.9 volts to 2
volts can be expected. Higher voltage drops may
indicate the SCR is not firing open fully.

shut down the starter and re-check the L.E.D.’s as
listed under 4.3.5 above, are illuminated.

Check the RAMP INDICATION DOT Graph Display has
extinguished and the "Up to Volts" relay has
changed state and the "Ramp Complete" LED
extinguished.

ZMIPAC.HA - Rev.l Harch 1993 - Page No. 14
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ES-‘ DECELERATION rRAMP C)I?CD:ECDIJ

The Deceleration Ramp Option on the CA 362 MIPAC Control PCB is
.designed for use with Centrifugal Pumps driven by standard AC
single speed squirrel cage motors. The CA 362 potentiometers
provide for independent adjustment of the motor voltage on

shutdown. :

Two adjustments are provided for setting the deceleration ramp
which are:-

.1 RAMP DOWN POTENTIOMETER

- Fully Anti-Clockwise - ‘Total deceleration within
, 2 seconds

- Fully Clockwise - Total deceleration within
' 65 seconds

.2 VOLTAGElCUT—OFF,POTENTIOMETER

- Fully Anti-Clockwise - Up.to volts relay drops
. off at 10% voltage output

- .Fully Clockwise - - Up to volts relay drops
- off at 70% voltage output.

These settings are shown in Figure 1 below.

100%—-'———?\\

70% — - '\ N\___.. vVolts Cut Off

t%;;;éi:>‘ DECEL Control Area
.///i///// S

| .
AC Volts '

I

|
| 10%—~ | . Volts Cut Off:
| I\ \ ot
| 7
| 02 . Seconds - 65

Figure 1

_ | _ IHIPAC.KA - Rev.1 March 1993 - Page No. 15
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To obtain the optimum settings, the following procedure should be
‘adopted: :

.Initial,Settinq

.3 Set the volts cut-off potentiometer fully anti-clockwise
(i.e. at 10% volts). '

.4 Set ‘the Ramp Down potentiometer at mid-span (12 o’clock).
This will set the deceleration profile as shown in Figure 2.

h pump Shutdown Initiated
A

100% 1 \\
%,
, - \B

AC Volts
. 2 |
> t
Up to Volts relay opens a
cut-off volt setting ‘
10%-——. s ¢ . &‘-
: l . .
M -
Time Seconds 33 Seconds
Figure 2

.5 Operate the pump and initiate a shut down. By observing the
Ramp Indication Bar Graph on the CA362 PCB and by listening
to the reflux valve, determine the time from shutdown
initiation until when the reflux valve is closed.

If the valve closes quietly and the motor continues to run on
with the pump cavitating, this indicates that the slope of .
the Ramp Down setting is correct but that the time to ramp
down to 10% volts is too long. See Figure 3 below.

g . JNIPAC.HA - Rev.l Harch 1993 - Page No. 16
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Pump Shutdown Initiated
— ‘

% pressure Wave Hits Pump
%

«——Reflux Valve Closes

| Cavitation Area
|—"

below.
100%
AC Volts
10%

L?—’E—-A 33 Seconds

Figure 3

.6 If the valve "bangs" closed, this indicates that the slope of
the Ramp Down is too steep and the Ramp Down setting should
be increased until the valve closes quietly. See Figure 4

Pump Shutdown Initiated

N

%

.Pressure Wave Hits Pump

-Pulse Id TMS600

v

@
?%
A
M-

—>

Time 33 Seconds

Figure 4
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.7 If the motor/pump starts to "oscillate" or "hunt" indicating
an unstable deceleration situation, the Ramp Down tinme
setting is too long. Reduce the time setting on the Ramp Down
potentiometer. By adjusting the Ramp Down time setting,
should enable the correct voltage slope to be determined. 1In
some hydraulic conditions there can be some inherent
instability in ramp down which cannot be eliminated. The
ramp down adjustments should be set to keep this instability
to a minimum. This instability should not effect the ability
of the starter to close down the reflux valve quietly ‘

.8 Wwhen the reflux valve is closing quietly, the volts cut-off
potentiometer can then be adjusted as necessary to reduce the
motor "run on" time after the valve has closed. Reset the
cut-off volts to approximately 12 o’clock position. (This
setting will set the voltage at which the up to volts relay
"RLY-2 contact across terminals UV2 and UV3 will open. This
contact should be wired into the shutdown circuit of the
series contactor installed in front of the starter). When the
pump stop is initiated and the motor ramps down the reflux
valve should close as previously. If the cut-off volts are
set correctly, the relay RLY2 should now shut off power to
the Starter 1 to 5 seconds after the valve has closed.

If the cut-off volts is set too high, the Starter will be
shut down before the required voltage to control the pressure

~ wave is reached and the valve will "bang" closed. Readjust
the cut-off volts. If the cut-off volts are set too low, the
motor will "run on" and the pump cavitate after the reflux
valve has closed.

The cut-off volts should be adjusted until the valve closes
quietly and the supply to the starter shut off 1 to 5 seconds
after the valve has shut.

i@ IHIPAC.HA - Rev.l March 1993 - Page No. 18
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Problem -

.1 Starter will
not start

.2 Starter will
not start

.3 Starter will
not start

.4 Starter will
not start

-Pulse |d TMS600

STARTER

DURING COMMISSIONING

Chec

Phase ROT/FAIL LED on
CA260 Card

A link or normally

‘closed contact is

applied between
terminals 3 and 4 on
the CA362 Control
Card - Customer
Terminals

Relay "ON" LED
illuminated on CA260
Card

Relay "RLYI" has
operated. If relay
has operated the
fault LED will be
illuminated.

TROUBLE SHOOTING ON THE
MIPAC SOLID STATE II()TE()IQ

Actio

If not illuminated,
change incoming phase
rotation. Starter
will lock out if
incoming phase
rotation incorrect.
Check phase voltages

are equal.

Ensure N/C contact on
protection used or
solid link across
terminals 3 and 4 is
applied on. the CA362
Card. (Dwg.M-3010-C
enclosed).

If not illuminated,
ensure "Close" signal
is applied to start
terminals on the
CA362 Card.

Check connections
from Temp switches
(3) switches, 1
switch per phase.All
should be N/C if
healthy.

INIPAC.KA - Rev.l March 1993 - Page No. 19
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Pgoblém

Starter will
not start

Motor turns
in wrong
direction

Motor does:
not move

Motor
accalerates
slowly but
shudders

Motor
accelerates
but starts to
stall after
accelerating

. .Check

Power +15v LED
illuminated

Initial current
potentiometer is set
as per the
commissioning
instructions

Ramp Time Potent-
iometer is set as per
the commissioning
instructions

Maximum current
potentiometer is set
as per commissioning
instructions

"Action

If not illuminated,
check control fuses
feeding synchronising
transformer TX2.

Check 415 volts
available on all.3
input phases of TX2.

Check voltage on
output of
synchronising
transformer on CA362
terminals 1,2,3 to
terminal 4. Should
be 18 to 22VAC.

Change any two phases
on motor side of
Starter. Do not
change incoming

supply to Sta;ter..

If motor does not
accelerate, increase
initial current
potentiometer
clockwise.

Reduce Ramp
Potentiometer anti-
clockwise to speed up
acceleration.

Increase maximum
current setting by
turning potentiometer
clockwise.

IMIPAC.MA - Rev.l March 1993 - Page No. 20
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lﬁ 6.2
l Condition
I .1 Stafter will

not start

.2 Starter will
not start

.3 Starter will
- not start

TR
70

. . .
S G-
- . .

.4 Motor current
' is unbalanced

3
!

3-Pulse Id TMS600

- -

AFTER BEING IN SERVICE

Check

Check relay "ON" LED

"Check Phase ROT/LOSS

LED

Check if relay RLYI
is energised. Fault
LED will be
illuminated.

Supply volts to
Starter are equal on
all phases (a 2%
unbalance in phase
voltages can result
in up to 20% phase
current inbalance).

Oldfield Road Sinnamon Park SPS SP178 Operations and Maintenance Manual

Action

Check "START"
contacts are making
all "sSTOP" buttons
and LOCKOUTS are
released. Check any
motor protection is
reset and N/C contact
is made across
teminals 3 and 4 on
CA362 customer
terminals.

Check all 440 volt
supply fuses are
healthy and 440 volts
is available to
Starter.

Check temperature of
cubicle. The
temperature switches
(1 per phase) will
trip when the heat
sink temperature
reaches 85°C.

Check contactor or
breaker contacts
feeding Starter.
Check Main busbar
volts

IHIPAC.MA - Rev.l Harch 1993 - Page No. 21
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6.2 Ccontinued

Condition

.5 Motor current
is unbalanced
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Q-Pulse Id TMS600

Check

SCR’s on Starter.
Check each SCR is
firing open when
motor up to speed

Oldfield Road Sinnamon Park SPS SP178 Operations and Maintenance Manual

Action

Measure voltage drop
across each SCR.
Should be 1.0 volts
to 2.0 volts when SCR
firing wide open.
Check all 6 SCR’s.

Check firing cables
to each SCR. Ensure
terminals on CA260
Card are tight.
Ensure connections to
SCR’s are fitted
tight on to the lugs.

Check no foreign
material (eg.
aluminium labels)
have shorted out SCR
connections at SCR.

IHIPAC.MA - Rev.l Harch 1993 - Page No. 22
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7.1

7.1.1
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R
5
Q-Pulse Id TMS400
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SAMPLE INSPECTION, PRE—START
AND START—UP CHECK SHEEDT

INSPECTION

Starter received in good condition _ Yes/No
No loose wires Yes/No
No breakage to PCB’s Yes/No
Other damage Yes/No

Starter installed in cubicle in accordance
with manual guidelines Yes/No

Starter connected to external devices as per
schematics Yes/No

All external connections checked tight Yes/No
Power cabling into and from Starter installed
and checked (connections at line and load end
tight etc.) o Yes/No

All temporary earths and connections removed Yes/No

PRE-START CHECKS

All cA362 initial settings as per
Manual Yes/No

PCB plug connections seated correctly Yes/No

control voltage for fans is correct and fused
(Control volts - 120 volt or 240VAC as specified
in the order) Yes/No

COMMISSIONING CHECKS

(If the Starter is connected to the motor, load
tests are only to be carried out in conjunction
with the Operations Supervisor).

Check fan control voltage at starter terminals
Volts AC

Check power supply VOltage at terminals L1, L2, L3

Check L1-L2 . = volts L1-E = volts
L1-L3 = volts L2-E = volts
L2-L3 = volts L3~-E = volts
Check LED’s as listed in the manual are
illuminated ' Yes/No
JMIPAC.MA - Rev.l Harch 1993 - Page No. 23
Active 29/01/2014 Page 36 of 60
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Oldfield Road Sinnamon Park SPS SP178 Operations and Mdinfenonée Manual

Check power stack fans running

LED "RELAY ON" illuminated

- LED "SCR’s ON" illuminated

- "RAMP ACCELERATION" DOT GRAPH
illuminated.

- "UP TO VOLTS" LED illuminated
at top of ramp ’

InitiateAStart'

Check that output phase currents are balanced

A Phase amps
B Phase _ amps

C Phase anps

Check voltage drop across each power stack phase

A Phase i vblts
B Phase volts
C Phase volts

Initiate Stop LED "RELAY ON" extinguished

- LED’s "SCR ON" extinguished

- YRAMP ACCELERATION" DOT GRAPH
extinguished .

- "UP TO VOLTS" LED

extinguished

JHIPAC.MA - Rev.l Harch 1993 - Page No. 24
Active 29/01/2014

Yes/No

Yes/No
Yes/No

Yes/No
Yes/No

Yes/No

Yes/No

.Yes/No

Yes/No

Yes/No

The above check list is a guide to assist in the checking of the
MIPAC Starter prior to energising. The Customer is responsible for
ensuring the above check list is applicable to his application. EMSBY
cannot accept any liability for errors or omissions in the above
typical check list.

Page 37 of 60
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REDUCED VOLTAGE MOTOR STARTERS TYPE MIPAC

ZNIPAC.MA - Rev.l March 1993 - Page No. 25
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The Crompton Protector Phase Balance module
-provides continuous surveillance of a 3 phase, 3or
4 wire system and protects agalnst

. % Phase Loss

Q-Pulse

" & Phase Reversal

* Sequence
* Phase Unbalance
* System Under Voltage

The module de-energises a relay should any one of
the above faults occur. It is fitted with an adjustable
time delay to eliminate premature operatlon on
short duration supply fluctuatlons

A red LED indicates that the supply is Wllhln limits
and that the output relay is energised. N.B. the relay
will not energise if the supply is connected in the
wrong sequence. ,

The phase unbalance featiife pro
any size, from full-load to no-load, against excessive
temperature rise due to unbalanced supplies, e.g. a
10% unbalanced supply can increase the temper-
ature rise by 150%. In addition, this also protects

" against the phantom voltage generated during ‘a

smglo phase faiture when runnlng at Iow Ioad

Pnncuple of Operatlon

The module comprises monitoring circuits for volt-
“age phase reversal and phase unbalance. Outputs
-from these circuits are fed 16 a comparator which
- changes state under fault conditions.” -

When the comparator switches, the eutput reléy
- will de-energise after a pre-set time delay and the
“red LED wnll also deenerglse |n senes

Therelay and LED will automahcally energise again
when all the supply parameters have retumed to
safe and acceptable |lmItS .

ts”riotors of

-Connection Diagram -
. . Rela;y_:.: - ;\-r...:: .

Contact Set 1 CmtadSetz
14 11 12 22 21 24
- PROTECTOR
vt e2d Y 9% Unbatk:.
210\‘-~‘22 315 o
. e14 ET
11.\-“012 @

/
Seconds
N0

Input

Note: Neutral cenneeligt’;‘fﬁdt required. .

Id TMS600

>hase Balance Relay

Type No:

Input
System:

Voltage Ratings:

Burden:
Voltage Withstand:

Set Points
Unbalance:
Time Delay:

‘Under Voitage:

Output Relay

Type:

Rating ac:
dc:

Operations:

Reset:

Weight:

(Type 252-PSGW only):

Specification

252-PSFW. Phase loss and
unbalance only

252-PSGW. Phase loss,
unbalance and undervoltage.

3 phase, 3 or 4 wire, 50 or
60Hz (specify)

100-125V, 200-250V or
380-450V (nominal voitage to
be specified when ordering)
VA

1.2 times continuous -

1.5 times for 10 x 10s

To B.S. 6253

Adjustable 5% to 15%
200ms 1o 10s adjustable (not
operative if voltage falls
below 70% of nominal or set
point or type 252-PSGW)
Internally reset at —15%
nominal voltage (other values
between — 10% and —30%
available on request)

DP changeover

240V, 5A non-inductive
24V, 5A resistive

2 x 10* at above load
Automatic

Approx. 0.3kg

Active 29/01/2014
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Paladeatt &Var Transducers

Specification
"For Qeneral details, see publication SW 250T.

input . - ‘ Output , Genéral -
Input voltage: - 100-120V, 200-250V, Nominal d.c. output/load reststance Accuragy class: - 0.5.
ggg:i‘go:gai?e(‘)’l-w . mA | 01 | 05 |0-10]020[4-20] Response time: © 0-99% in
Volt i o0% | il kQ J10] 2|1 jos5j08] - . 300ms.
Oitage range: ;uxiﬁiggy.slui?l‘;l‘)'v-l‘m' :-Accuracy range: . 0-125% " Temperature coefficient: + 0.03%/°C.
Input current: 1A, 5A for C.T. o-Lit- Ripple (peak to , o Frequency coefficient: = 0.05%/Hz.
‘ puts. 02A to 10A - Peakl: 0.5% at full load _Approx. weight: 1kg.
- direct connected. output. ~ F :
Currentrange: 0-125%
Frequency: 50Hz, 60Hz.
Voltage burden: 4VA. -~ '
Current burden: IVA '; (
Power factor AN N
range: ,watts 0 1lag to 0 lead
‘Avars ' 0 9 lag to 0 9 lead
Type Numbers - . Balanced Load Unbalanced Load
e 7] Single 3Phase . 3 Phase . 3 Phase 3 Phase ~ -
SYSTEM " “| Phase 3 Wire 4 Wire 3 Wire 4 Wire (
WATTS 256-TWKW 256-TWLW 256-TWHW 256-TWMW 256-TWNW
" VARS - - 256-TXKW 256-TXGW 256-TXHW 256-TXMW 256-TXNW,

Model 256-TWMW 3 Phase 3 ere unbalanoed load Paladm -
watts transducer mou ted‘on a 35mmsymmet |cal rail.

Q-Pulse |d TMS600

-Active 29/01/2014
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KRAUS & NAIMER

BLUE LINE SWITCHGEAR

~ Switch Types
CA1iB, CA20B

- CA4, CA10, CA1i, CA20, CA10B,

finger-proof acc. to VDE 0106, part 100 and VBG 4
open terminals which are accessible from both sides
captive plus-minus screws and screwdriver guide !

high switching capability

contacts with gold plating (switch type CA4)

compact design with the smallest escutcheon plate size of 30 x 30 mm (1.181” x 1.181”)

Q-Pulse |d TMS600 Active 29/01/2014
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mm

DIMENSIONS inch

Panel mounting and base mounting

Mount- CA10- CA10B-  Mount- CA10- CA10B-
CA4 CA10-CA20B ing CA4 'CA20 CA20B ing CA4 CA20 CA20B
30 48 64 8 8,5
E/EFIVEY A 115 189 252 E D2 - 24 34
38 48 % 20
B - a2 s EF D2- & 79
] 45 4 4 4 4
‘i E Cw % VE M- 6 .
b 105 135 1 2. 2
I VE C- 4 s EF N os o8 08
|
I a1 4
] EEFVE DI- o e
0]

L
i

1) CA4: Dimensions of the escutcheon plate,
excepting VE mounting

Single hole mounting 16 or 22 mm and 22 or 30 mm

. CA4 FSt FS2 FS4 ,)
< £
125 L 295
49" 116" 1.18"sq 118"
CA10 - CA20 FT1 FT2
-6 . 0.5
: 538"~ e 305 ‘9
047224 [ g787 0% i
: a-r 0 1,201 "8’5
20 L 39
79" 1.54"
Dimensions L and K PN
No. of stages/Dimensions L - ‘ .
Type |1 2 3 4 5 6 7 8 9 10 1 12 K
30 38 4% 54 62 70 78 86 94 - - . 28
CA4 118 150 181 213 244 276 307 339 370 11
317 - 42 507 602 697 792 887 982 077 7.2 1267 1362 |43
CAI0 425 162 20 237 274 312 349 387 424 461 499 536 . |169
A 349 476 603 730 857 ' 984 111 1238 1365 1492 1619 1746 |43
CA1t 137 187 237 287 337 387 437 487 537 587 637 687 1,69
359 486 613 74 867 994  M21 1248 1375 1502 1629 1756 |45
CA20 - 141 191 241 291 341 391 441 491 54 591 641 691 177
379 474 569 664 759 854 949 1044 1139 1234 1329 1384 |56
CAI0B |49 187 224 261 299 336 374 4N 448 486 523 545 22
41 538 665 792 919 1046 17,3 130 1427 1554 1681 1808 |56
CAMB  |y60 212 262 312 362 412 - 462 512 562 612 662 712 22
42) 548 675 802 929 1056 1183 131 1437 1564 1691 1818 |56
CA208 [166 216 266 316 366 416 466 516 566 616 666 716 22
australian solenoid co. pty. ltd.
. . (Registered in N. 5. W.) '
HEAD OFFICE
. 379 LIVERPOOL ROAD ASHFIELD N. S. W, 2131  P. 0. BOX 109 i ‘)
TELEPHONE: (02) 797-7333 FAX: (02) 797-0092 TELEX: ASOLSYD AA23029 CABLE ADDRESS: AUSTRASOL SYDNEY -
POA A126 GB K 11.87

Q-Pulse |d TMS600 Active 29/01/2014
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¥ ‘

‘HRC FUSE HOL.DERS

Jimensicns

0

— — pramusy = ‘L
I \S /) / - et
| U] |
A C C 0
Type | Rating 0 F D?A Max
Amp A B c P.PH E PPH | ppH H K Cable
ONLY ONLY | pNLY Size
RS20 20 27 80 54 63 35 M6 13,5 15 222 | 10mm?
RS32 32 32 103 70 81 73 M6 17,5 15 15,1 | 16mm?
RS63 63 35 110 75 84 78 M8 175 15 1591 50mm?
RS100 100 .51 140 100 87 94 M10 22,2 15 23 | 70mm?
RS200 200 70 216 .| 136,55 95 1715 | M12 254 22 222 | 120mm?
RS400 | 400 - 98,5 254 192 114 140 M16 318 32 57,2 | 240mm?
FANEL DRILLING DIMENSIONS
‘—*T‘_L R T
SO A R A et it
- ¢ et v ;v A S N S LA
%'l 3 3 X 3 | ;___(__ » e e o € L) YR ; 3 |(
\_""'"'_T—'—'.'—J © \__“_£:j~___ o [N o A, .
RS 20 RS 32,63,100 & 200 RS 400
FUSE HOLDER TYPE
307 20 (20 [20 132 [ 32 [ 32 [ 32 [ 63] €3 | 63| 63 | 100] 100 ] 100 | 100 | 200 | 200 | 200 | 400] 400 | 400
oM | H| P |PH|BW|H | P |PH|{BW| H| P |PH|BW| H| P |PH|BW{H|P|PH|H| P [PK
a | - slislirs] - |365|365] 365 36.5] 36.5| 36.5 468 468|468 85.7{ 85,7 69.9 | 69.9
B 175 - [175] - |365] - {365 03| - 413 48| - |468 85.7 - |e99] -
¢ | -] -] -] -16a|6a|64a|6a]6a| 6af6a]6altnalnrfrnajint]grlrariar] 7| o7 |2
o | - - -l -{32]32]32]32]32] 32{32] 32{95] 95| 95/ 95|286] 286286 .
E | -|o5|os| e 220 |20 o8 | - | 00| c20| e8| - | 24| 24| @6 =21 @er 235 | 235

£ | HOLES TO SUIT M5 SCREWS

HOLES TO SUIT M6 SCREWS.

- Q-Pulse Id TMS600

Active 29/01/2014
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CLIP—IN HRC FUSE LINKS AND HOLDERS - 415V.A.C.

Oldfleld Rood Smnomon Park SPS SP] 78 Operohons and Maintenance Manual

Fuse Flmng Connections - Aasnclaleﬂ. Kw HP FLC Standard Fuse
Available - - Fusa Link
SC20 H.P.BW NS2-20A 37 0.5 1 NS4
) : .55 0.75 1.5 NS6
5 1 19 NS10
1.1 1.5 25 NS10
15 2 34 NS16
22 3 48 NS16
3 4 6.4 NS20
SC32 H.P.BW NS2-32A 4 5.5 8.1 NS25
5.5 75 1.6 NS32
SC63 H.BW * NS2-32 75 10 14.4 ES40
ES40-63 " 15 211 ESS0
: 15 20 28 ES63
BOLT-IN HRC.FUSE LINKS AND HOLDERS 415V.A.C.
Fuge Filting Connections Assoclated . 1 “DIRECT ON LINE MOTOR START HECUM MENDATlONS (415V AC)”
o Available FuseLinks - Kw Hp FLC Standard Fuse Motor Fuse
RS20 H.P.PH BW NIT2-20A 0.3%7 05 1 NIT4 -
0.55 0.75 1.5 NIT6 -
0.75 1 19 NIT10 -
1.1 1.5 25 NIT10 -
1.5 2 34 NIT16 -
22 3 48 NIT16 -
‘ 3 4 6.4 NIT20 -~
NIT20M25. 4 5.5 8.1 -— NIT20M25
. NIT20M32 5.5 75 116 - NIT20M32
RS32 H.P,PH.BW TIA2-32A 0.37 0.5 1 TIA4 -
0.55 0.75 1.5 TIAG -
0.75 1 1.9 TIA10 -
1.1 1.5 25 TIA10 -
1.5 2 34 TIA16 -
2.2 3 48 TIA16 -
3 4 6.4 TIA20
4 5.5 8.1 TIA25 -
55 75 11.6 TIA32 -
TIA32M35 7.5 10 14.4 — TIA32M35
TIA32M50 " 15 211 — TIA32M50
TIA32MB3 15 20 " 28 - TIA32M63
RS63 H.P.PH.BW TIA2-32A 7.5 10 14.4 TIS35 -
TIS35-63A k! 15 211 TIS50 -
15 20 28 TIS63 -
. 185 % 35 - T1S83M80
TIS63IM80 22 30 41 - T1S63IMB0
TIS63IM100 30 40 55 - TIS63M100
RS100 H,P.PH BW TCP80 22 30 41 TCP80 -
TCP100 30 40 85 TCP100 -
-TCP100M125 37 50 69 - TCP100M125
TCP100M160 45 60 83 - TCP100M160 .
TCP100M200 55 75 99 - TCP100M200
RS200 H.P.PH TBC2-63A 37 50 69 TF125 -
TC80; 100A 45 60 L <] TF1€0 -
TF124-200A 55 75 % TF200 -
TFZOQMZSO 75 100 - 136 - TF200M250
TF200M250 90 120 162 — TF200M250
RS400 H.P.PH TKM250/315 10 150 200 TM355 —
. : 132 175 21 TM355 -
TKM355/400 150 - 200 263 TM400 -
; TKM3 5/400 - 160 215 281 TM400 —
i : } TMaopM4s0-: | 185 250 3 - . TM400M450
: : | 200 270 350 - TM400M450

A FULL RANGE OF HRC FUSE LI

Refer pubhcatlon JEF401 for technical detail
Asta 20 certified and complymg with AS 2005 & BS88.

10.0.L start based upon 7 x FLC for 10 seconds

“To accommodate the ‘NS’ fuselink additional fuse carrier list No: SCA63 is required. This must be specified at the time of ordermg

Q-Pulse |d TMS600

i

Active 29/01 /2014

KS ARE AVAILABLE FROM 2 AMP TO 1600 AMP
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|

Many benefits available to users by

the incorpdration-of-variable: mode
switches unique to the MTR: control

relay |

Multi Trode MTR control relays feature variable

mode switches to enable users {o operate the
Multi Trode sydtem i |n a broad range of
-L—applications:

i

o CHARGING/DISCHAFIGING MODE !
Enabling’tanks to be filled or emptied by pumps ’

or gravity. | | ;
* HIGH/LOW. SENSITIVITY !

- -For- operatron in high.or low- conductivity Irqurds e

such as clear water through to acid solutions.
e DELAY/INSTANT OPERATION MODE |

}
{
{T"ERabIES enectwe operation from still water

| through to areas of high wave action. | ; -
Trmers for-pump.sequencing are- unnecessary
when relays are alternatively set on delay and

i

I
! .
|

I

Introductlon to the Multl Trode

- MTR single appliance control relay -
The Multi Trode MTR Control Relay was
__specifically developed for use with the multi-

|
|
{
i
i

sensored probe to active.and deactivate a singie”

appliance such as a pump, solenoid valve or
~ —-~—alarm:The control relay-with its internal latching -
mechanism maintains control through a given
differential dependent on the sensor points

“selecled at the muiti-sensored probe. i
[ The MTR control rélay will function .
-effectively in a wide range of conductive liquids, -
from clear water through to heavy sludge.

The Multi Trode MTR control relay together
with” theé Miilti Trode probe provide an effective,
economical method of level control and
monltoring for basic pump stations |ncorporatlng
several pumps and alarms. :

(
| :
i |

| | P
A’pplicatioI\s requiring the control

[

t
i '
1

instant settings. {
[
Lo

|
N
i
|

! i
|

Important tlme savmg features of
-~~~ MTR-control-relays-and: Mult| Trode
probes durmg testmg and | | i

commissioning, P

Slmplmed testIng and commissioning procedures

are possible when using MTR relays and mult|- I
sensored probes.

the relay will verify the state of the specific '
appllance to be activated or deactivated as the

|
~t-—-—-IThe high mtensuty leds mounted on the fece of e

1

" "probeis lifted through the liquid. The various
‘; relays will operate in sequence as the Ilquld

-t makes- contact or-falls-away from the !

corresponding sensors.

Of more than a single appllance
1o take full advantage of the Multi Trode multi-

|
I
i
|
i

sensored probe concept, several MTR control
relays can be connected 1o the probe at various

w

dtfferentral options.!

| MTR control reIays will perform effectnvely
"—when“cbnnectect Iﬁ the foillowlng “maririer: T
¢ Series of controf relay$ each using separate

Serigs of control: relay$ using a common low

sensor, l

levels, providing.a broad range of. s“?tchmg and .

'
'

sensors for.activation.and. deactlvatlon SRR SRV A

aeriespf controlirelays using a common hrgh
Sensor. |

|
Senes_of controlirelays using.different sltop
Low and high of‘sepalate cantrol relays being

sensor points.

connectedtoa srngIe sensorenablrng

activation and deactlv?tron t‘lo occlur at tihe one
|

sensor, ! | r
T T

! !

—Active 29/01/2014
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5 o - et

§ Additional set  Selectable

mode

H of 250VAC contacts
= switches

\Large terminals

2 X 2.5mm? cables

High intensity
& leds for power “ON"
and “activation"

‘).,, J,."' s JE RO G R 4 ,,:.ur.m. R A T
{

——L—monitoring-and control-equipment..

|
i
i

| |
nltethod of operatwu i
The Multi Trode MTR Control Relay is a conductlve
liquid.level.contro! device which.s when. used with the

Din rail
~ mounting
facility

Fire retardant
enclosure of
polycarbonate

DLy AT AR B s it nd )

1
i

MTR DIMENSIONS — mm

MODEL DESIGNATION

ORDERING INFORMATION
MTR X X
l_ Sensitivity D 100-20
(Kohms) G 15-3
2 240 vAC
3110 vAC
Supply 4 24 vAC
5 24vDC
6 12vDC
Series

settin R

Multi Trode multi-sensored probe enables dual point
activation/deactivation of pumps, alarms and other

| .
MTR mstantanedus or delay mode ——!~~--,~—v—

1
‘

l
] |
'the D LAY HIGH MODE, ihe Telay pauses for | I
approximately 15 seconds after the liquid reaches the

i The control relay functions by provtdmg an extra
low altermating current supply 1o the selected sensor on
the probe; via-the numbered probe cable, As the liquid ~—— !~ -~}
makes contact with the appropriate sensor point on the

probe conductivity occurs as the leakage current cnrcunt '

high sensor to act|vate/deactivate. In DELAY LOW
MODE, the relay will wait 15 seconds before operating™ |
after the liquid falls beyond the low sensor to activate/
|_deactivate. (Depending.on.mode.setected 4=.| e
charging/discharging.) |- | | i
I The control'relay is set at INSTANTANEOUS

—toop-is completed-to-earth: The: relay senses the ;
conductlvnty and latches. This state is maintained until
the circuit is broken when the liquid passes the'selected

approximately 500 milliseconds before activation/ :
deactivation occurs after,the ltqutd reaches the |

OPERATION-MODE-reduces-the-15.second:delay-to- —

With the'contro! relay switch set to CHARGING MODE
ON, contacts #15 #16 changeover to #15 #18 when’

T Stop §ensor. Thetélay then tesets for the next operation. T appropnate Sensor.
T ‘ Specnflcatlons
0peratlon‘ of the MTR control relay Mmoot ol oupuls | 5 bete, o0& é%?:‘g’:%ve,:
setin-charging mode-——— B e

Supply Voltage (+‘—10%) 240, 110, 24VAC 50/60 Hz !

gl } 24 _12VDC P SV WU
the liquid falls'beyond ifie Tow Sensor. 5r. Concurrently, a. : 1 " i i
g second set of glectrically separate contacts #25 #28 ; B?:ggfr?;?n'mﬁzh es) a\./,%(g?’g) x \',V 45 (1 757 |
close, enabling dual dontrol or monitoring If reqmred | ! i | | x D110.(4. 3.
These two sets of contacts are maintained’in thls :

1 Deactivation then occurs. and the control relay.resets to

state until the liquid reaches the selected high sensor.

Terminal Size mm (inches)
Displ_ay Led|s

2 X 2.5mm? (0 642 lnch)
Green-power on,

the original mode.

t

amber-activation :
Moulded polycarbonate
Din rail ar 2 X 4mm screws

1 1
Enclosure type
Mountmg arrangement

Operation, of the TR controllet set

(3716") ;
Selectable via high/lo
switch |

Sensttlvlty

in-the discharging mode |
Inithe DISCHARGING MODE the relay activates when
the hlgh 'sensof is reached and contacts #15 #18 and

F_S

Standard Sensitivites™ | 100K'ohm&™= 20K ohis,

15K ohms - 3K ohms

#25 #28 closa. |
The relay remains in this latched state until the ;
liquid falls beyand the. low_sensor, when fesetting __

occurs. The liquid must then reach the high sensor to
re-activate the control relay.

Other features Charge/discharge switch
Instantaneous/delay 15 sec
| approx.)l
Working temperature.C(F) __Minus 10°C (+14°F)
plus 60°C (14Q°F)

@\SARIEK

Multi Trade Manufactured and Marketed by

Systems and Research Technologles Pty. Ltd.

13 Kenway Dr. Underwood, Queensland, 4119. Australia.
Ph. (07) 808 5422. Fax (07) 808 0011.

Multi Trode products are covered by International patents
and patent applications Incl us Pat No. 4, 739 786

Q-Pulse |d TMS600

Active 29/01/2014
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Introduction to the Multi Trode
System and the Multi-Sensored
Probes

The Multi Trode liquid level system is a
conductance activated control system, utilising
the electrical conductivity of the liquid to carry
a small current which activates the necessary
controls.

The one-| plece multi-sensored probe unit
is central and essential to the effectiveness of
the Multi Trode system. The patented design
probe provides ease of installation, simple
adjustment, extreme versatility and freedom
from the effects of fouling and turbulence.

Several devices such as pumps, alarms,
valves and solenoids as well as telemetry
and monitoring systems can be activated at
ditferent levels from one probe.

In situations having large differentials or
small level increments, several probes can be
configured to achieve the appropriate control
over the entire range.

Rellablllty and proven performance
over a wide range of applications in
several countries

Multi Trode probes have been operating
effectively in aggressive liquids such as sewage
and sludge since early 1980. Extensive trials
and close monitoring by water and sewerage
engineers have consistently endorsed the fact
that Multi Trode saves money by providing
many years of trouble-free operation in even
the harshest environments.

Fundamental to the effectiveness of the
Muiti Trode system is the single piece, pressure-
injected construction of the probe, making it
totally impervious to the ingress of moisture.
The sensing points are of AVESTA 254 SMO‘
a highly corrosion-resistant atloy.

Multi Trode Systems are operating
effectively every day of every year in over 300
municipal shires in Australia, together with
industry and water and sewerage plants in
Canada, New Zealand and the U.S.A.

MTPB1 1M f

Specific beneflts of the Multl-
Sensored Probe

« Eliminates bubbler tube blockage
compressor failure and mauntenance costs
of bubbler systems.

* Eliminates ragging, rafting, tangllng
and fat build-up on rercury switches.

» Eliminates shorting, ragging, corrosion
and electrolysis of fabricated probe systems.

-« Enables reliable operation in areas of

extreme turbulence.

¢ Enables reliable operation in fatty pits,
even in extremely low temperatures such as
those expenenced in some areas of Canada.

User benefits of Multi Trode Probes
over other forms of Level Control
Equipment

¢ Installation of the Multi Trode system
is quick, easy and can be achieved without
entering the wet well. All brackets, screws and |
cleaning devices are supplied with each probe.
Servicing does not require personnel to enter
hazardous areas.

» Multi Trode provides real savings for
pump station operators through low initial cost,
low installed cost, low maintenance cost, no
replacement parts requirement, commonality
of componentry to minimise inventory and
greatly reduced call-out costs.

* Operators will appreciate the easy
selection of levels to accommodate varying
demands by simple switching at cubicle
without any need to enter pit.

* Multi Trode provides for multiple stop
levels which if used can reduce water hammer
problems associated with reflux valves.

R R s ARG M
¥ EECE KURE

. z;! * Probes are also available with HASTELLOY
; alloy C-276 Sensors.

Page 54 of 60
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g MULTI CORE FLEXIBLE
; «+ CABLE, CONDUCTORS
INDIVIDUALLY NUMBERED. §

«— INTERNAL SYNTHETIC ¥
RUBBER COMPRESSION ¢
SLEEVETO SEALAND
SECURE CABLE.

«— - PREMIUM QUALITY
uP.v.C. MOULDINGS

~ MOULDED HOUSING
+~ INCORPORATING

4 SENSOR POINTS

OF AVESTA 254 SMO." *

CENTRAL CORE OF
PRESSURE INJECTED
EPOXY ENCAPSULANT.

¥ TOUGHuPV.C*
% SHEATHING.

.ALL JOINTS SOLVENT
“— WELDED.
* also available in G.E.
_NORYL , 3
* also available in P
HASTELLO\ alloyC-276 '}

TABLE 1 _

Model designation

Overall length, mm
Number of sensing points
Sensor increments, mm
Standard cable lengths, m .
Maximum differential, mm
Probe diameter, mm
Control cable # numerical
Sensor material

Core material

Sensor numbering

Cable type

Surface area of sensor mm?
Max operating temp C
Min operating temp C
Weight packed kg .
for cable lengths: 10m

30m

l‘lSTQLLATlO‘I T SUPPL)ED WITH PROBES

___. __1xStainless Steel suspension hook __

1 x SS bracket with polyurethane wiper
3x SS25mm #8 fixing screws
— . __} 2xnylon cable ties ..
_____ 3 x PVC masonry plugs
_____ cubicle identification label
i installation instructions _
— i ... wiring diagram

d ..Not supplled with 0.2/1 pmbes

-Multi Trode Control Systems Pty. Ltd.

13 Kenway Drive, Underwood Q 4‘1'19 AUSTRALIA

P.O.BOX 35, Underwood Q 4119 :
Phone: (07) 808 5422 Fax: (07) 808 0011

Q-Pulse |d TMS600

l

Speclflcatlons and construction of Multi
Trode Probes

The Multi Trode is a solid-cored, multiple-sensored,
conductive liquid level detection probe used for |
activating pumps, alarms and other monltorlng L
and control devices. :

Materials used in its construction are of
premium quality with exposed parts-being either
uP.V.C. or AVESTA 254 SMO stainless steel.*

The highly corrosion-resistant sensor
monitoring points are integrally moulded into uP.v.C*
housings and located at equal spacings along the
length of the probe. Sensor points are internally
crimp-connected within the probe to individually
numbered control cables which terminate at the .
control cubicle.

Designed to support the weight of the probe

_without any additional fixing requirement, the flexible
cable is sealed and secured by a synthetic rubber
compression fitting at the top of the probe.

To achieve complete sealing of the probe and
its component parts, the unit is pressure injected
with an epoxy encapsulant, ensuring that the probe
is an homogeneous mass totally impervious to the

" ingress of moisture. -

For dimensions and 'specifications of standard

probes, referto Table 1.

* HI-SPEC PROBES
Probes are available for o erarlon in
temperatures up to 140°C and for use in
~ abroad range of corrosive liquids. These
are manufactured using G.E. NORYL
and HASTELLOY alloy C-276 Sensors.

Two year warranty of Multi Trode probes
Multi Trode probes are subject to a two year warranty
against defective workmanship provided probes are
installed as per the procedures laid down by Multi
Trode Control Systems Pty Ltd and are used in
conjunction with an appropriate Multi Trode contro}
device or an approved level control relay.

SPECIFICATICNS & DIMENSIONS OF PROBES
2/10 110

0.5/3
2875 1975 1075 475
10 10 10 3
300 200 100 150
10,30 10,30 . 10,30 10,30
2700 1800 900 - 300
34 34 34 34
1-10 1-10 - 1-10 1-3

Avesta 254 SMO :

Epoxy resin encapsulant

———————  Toptobottom #1-10, #1-3
Purpose manufactured PVC/PVC insulated and sheathed,
V75, 3 core or 10 core

4 x 40 mm? per level -

+80°C
minus 10°C -
7 6 : .5 3
13 12 1 7

MODEL DESIGNATION ORDERING INFORiWATION

— MUL XX XM _ . )
L _cable lengthm
number of sensors

length of probe
_ probe series

Active 29/01/2014 -
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Feed-through ferminals
Type SAK

The SAK Series of feed-through terminal
blocks are employed for the connection of
various conductor sizes. The bare
conductor is inserted directly into the yoke
with no further preparation, and the
tightening of the screw effer*s a vibration
proof connection.

Most terminal types are available in either
melamine moulding material or polyamide
6.6 and are designed to be mounted
directly on assembly rail TS32 to
EN50035. (BS5825)

Cross connection can be achieved using
standard QL2-QL 10 jumper bars fitted in
the centre of each terminal block.
Switchable connections can be achieved
using the switchable link VL2.

For additional safety covers type AD may
be fitted with a plastic screw on top of the
terminal block.

Screw Clamp
Connections

SAK 4
750V 36A

Thickness 6.5mm

Technical Data

Conductor size Solid (mm?) | 0.5-6
Stranded (mm?) | 0.5-4
insulation stripping length (mm) § 12
Ordering Data Cat. No.
Moulding material Polyamide. 012836
When ordering EEx’e’ and Ex'N' Polyamide 012838
terminals, add suffix ‘e’ or ‘N'to the ~ Melamine 012832
catalogue number Melamine . 012837
Approvals
All Approvals are listed BASEEFA-Ex CEGB & N ® ©® & &
in Approvals Guide - )
Terminal Rail (2m) Type Cat. No.
Steel | TS32 012280
l D] Steel (M6 Slots) | TS32 067610
Locking pin {1m) — optional Steel | SST 3 015270
End Bracket (thickness mm)
= EWK1 (8.5) 020616
End Plate (thickness mm)
Polyamide AP (1.5) 011796
Polyamide AP (1.5) 011798
Melamine AP (1.5) 011792
Melamine [ AP {1.5) 011797
Partition (thickness mm) '
*_Polyamide TW(1.5) 013016 -
D Polyamide TW {1.5) 013018
Melamine TW (2.5) 013012
Melamine TW (2.5) 013017
Resin bonded paper | TW (0.5) 019710
Small partition Polyamide . .
Cross Connections
2way f QL2 013060
% ggq 3way § QL3 013070
= 4way ]| QL 4 013080
S om 4 10way | QL.10 033820
(See Section TG) Sleeve VH 135 024850
Screw i BS (M3 x 20) 030300
Washer | Captive on screw .
Bi-pole plug | Q@S2 021270
Switching Link -
2way | VL2 019700
6\ ] =8 Sleeve || VH 19 028510
] —8 Screw || BS'(M3 x 25) 029250
Washer SS - 016440
Test Plug )
Plug | PS(2.39) 018040
Cr— Cp Plug bolt i StB 8.5 021570
Warning Label '
= Label | AD4 037610
oMo U H Plastic screw | BSK (M3 x 22) 012890
Cover (1m)
{--—-_s % Transparent cover ADP 2 048530
Support bracket | HP 2 048566
Marking Tags

All marking systems are shown in Section T6

DEKAFIX — Section T6

TQ-Bulse’ld TMS600

For additiorial accessories see Section T6
Active 29/01/2014
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Technical Description:

-@ The fan units with filters are mount-

ed with 8 screws and appropriate
cutouts, simply and quickly, even retro-
spectively. The fans require no main-
tenance.

@ The filter mats can be replaced and
cleaned, and they are characterized by
hign filtration properties and long-term
re-usability.

@ For extremely fine dust with grain
sizes below 10 y, we recommend the
use of a fine filter mat (see accesso-
ries).

@ The housings are made of heat
resistant ABS plastic (-35°C to

+ 85°C) and are self-extinguishing in
accordance with UL-94 VO, their track-
ing resistance is approximately KA 3.
@ All fan units with filters are equipped
with a thermal winding protection
and/or impedance protection. The fan
units with filters SK 3150, SK 3165,

SK 3151, SK 3166, SK 3152, and

SK 3167 carry the CSA approval

LR 59132.

LR 55132

Heat loss Qy [W]

2000

2500

2000

1500

R EE

"
g

-
3

P . | I ,I

2 2 % % ¢t =3z 3

Volume flow V [m3/h]

300
09
320

00
100
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. : P ! 1 L o~ + 1 l
LL__., T L 045
Fan Units w. Filter Outlet Filter Mounting Cutout Fan Units w. Filter Outlet Filter Mounting Cutout
SK 3150 SK 3160 SK 3150/60/65 SK 3151/52/53 SK 3161/62/63 SK 3151-3168
SK 3165 © SK3166/67/68
A Fan units ' ‘
Model No. [SK 3150  |SK 3165 Isk3151 | sK3t66 with fillers | 3151/66 | 3152/67 | 3153/68 |
Axial fan with self-starting shaded pole motor Outlet filters | 3161 3162 (3163 ‘
Rated voltage 230V 110/50 230V 110/50 A a ;
Volt/Hz 50/60 Hz 115/60 - | 50/60 Hz 115/60 20 255 323
- - T 8 66 1035 [140
Current rating 0M11A 024 A. 011A 024A
_ C 175 222 290
Power 18W 20W 18W 20W D 1245 160 206
Noise level 48.5/49dB (A) 47.5/48dB (A) . E 177 225|292
Motor speed 2650/3100 rpm 2650/3100 rpm
- F 185 234 302
Protective category IP43 IP 43 G 7 5
DIN 40050 - L 151
Temperature range -10°Cto +55°C -10°C to +55°C
Air throughput 48 m¥h 103 (70) m¥/h*
{unimpeded airflow)
with outlet filter 1 SK 3160, 33 m3/h ;_ SK g‘lgh 61 (4?) m¥h* Air
2 SK 3160, 42 m3/h K 3160, 59 (47) m¥/h*
15K 3161, 42m¥h 2 SK 3161, 85 (62) m¥h* :"r"i‘,’:g:g:; 5;}:; Model
- 1 SK 3162, 78 (58) m¥h Jll | Power| airflow Volt/Hz | No.
Special voltages available on request . 230V
* = Values in brackets () apply when using fine filter : :';"; 18W | 48mh 50/60 Hz| SK 3150
' B 110/50
_ j 120W | 4Bm¥h |115/60 |SK3165
. \
Model No. |SK3152  [sK3167 SK3153  [SK 3168 B oW [103myn | oowoHz] sKatst
Axial fan with self-starting shaded pole motor Axial fan with capacitor motor . 110/50
Rated voltage 230V 110/50 230V 110/50 20W {103 m¥h  |115/60 |SK3166
Volt/Hz 50/60 Hz 115/60 50/60 Hz 15/60 . 230V
Capacitor value 2uF 8yF 35W 1220m%¥h__ {50/60Hz|SK 3152
Current rating 0.225A 0.6A 0.38A 06A ) ' - , 110/50 '
Power 35W 2w 70W 75W g [42W (220 m¥/h 115060 | SKITBY
Noise level 59 dB (A) 64/69dB(A) i |ssw [500ms
: m¥h | 50/60Hz| SK 3153
Motor speed 2850/3350 rpm 2650/3000 rpm ” 110750
Protective category IP 43 © [P 43 » B [75W [500m¥h  |115/ K 3168
DIN 40050 : ' : m?/ 5/60 |S
Temperature range -10°Cto +55°C -10°C to +55°C : Supply includes:
Air throughput 220 (130) m¥/h* 500 (340) m¥/h* B Fan unit with filter, complete, ready for
{unimpeded airflow) : installation. Drilling template.
with outlet filter 1 8K 3162,150 (105) m¥h* |1 SK 3163, 360 (285) m¥/h* .
_ 2 SK 3161, 160 (110) m¥/h* 2 SK 3162, 380 (285) m¥/h* Accessories:
2 SK 3162,190 (120) m¥/h* 2 SK 3163, 440 (320) m¥/h* @ Spare filter mats Page 344
. . . 1 SK 3163, 180 (118) m3/h* ® Fine filter mats Page 345
Special voltages available on request @. Sealing frame for fan units

with filters, to atford a higher f
protection category Page 345
@ Thermostat Page 343

* = Values in brackets () apply when using fine filter
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