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1.
Supply Loop Impedance Meter
Model SL-5125
1.1 High Level Description

The Supply Loop Impedance Meter (SLIM) is a precision test instrument that, in accordance with AS 4741, measures the impedance of a consumer mains supply loop, namely the integrity of the upstream neutral conductor and the active(s) running to the transformer in the street. SLIM also simultaneously measures voltage potential between active and neutral, and neutral and Earth.
Its purpose is to provide testing, commissioning and maintenance crews with a meter which is straightforward to use and highly accurate in testing supply loops and voltages to AS 4741. With essentially only one test button, SLIM does not have any complicated dials or knobs.
SLIM works by applying a 20 Amp load across active and neutral to measure the loaded voltage. The unloaded voltage is subtracted from the loaded voltage and divided by the load current to give the loop impedance.
1.2 High Level SLIM Architecture
The SLIM unit is shown in teal and the distribution network in grey:
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Figure 1.2.1 – SLIM High Level Architecture

1.3 Overview
This document provides User instructions and basic maintenance information for the Supply Loop Impedance Meter (SLIM).
SLIM is connected to the consumer mains using the CAT IV 600V clips and/or probes supplied with the unit. The red lead is connected to the active, the black lead is connected to the neutral (or another active phase when measuring phase to phase voltages) and the green/yellow lead is connected to Earth.
*** Photo *** - Keith
The test leads are plugged into the banana sockets at the top of SLIM as shown here:
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2. Instructions
2.1
Turning on SLIM
SLIM is turned on by pressing the ON / RESET button:
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After pressing the ON button, SLIM will display its start up screen:
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Note that SLIM briefly displays the Firmware (FW) version and Hardware (HW) version.

SLIM will now automatically show the Voltage reading screen:

[image: image16.jpg]5. »

R

-

R R S
L N N
ABE SRS
-
Tt s e

Sl

L g T,
n -“ s W "nn
e, T e

LI I L
e B
.‘ L ] II ‘ .l' 3
g
ol
il
L L)
g,
e -"-l “.t
l‘ RI o ID .





Note that that SLIM shows “WAITING” when no voltage is applied across the active and neutral terminals, and 0.0V N-E with nothing connected to Earth.
Taking voltage measurements and testing supply loops can now commence.

2.2
Taking Voltage Measurements
2.2.1

230V Mains Voltage

Connecting the SLIM test leads to the consumer mains will bring up the voltage potential of the supply:
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Here we see the mains supply voltage, the mains frequency and the voltage between neutral and Earth (if the Earth lead is connected to Earth).
2.2.2

Neutral Voltage

With SLIM’s Earth lead connected to an appropriate Earthing point, the neutral voltage threshold according to AS4741 Clause 4.2 is 6 Volts.
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If the neutral to Earth voltage is higher than 7 Volts, the supply requires further investigation.

SLIM has a neutral voltage display range of 0.0V to 9.9V and then >10V

(When using another test instrument such as the VoltTree VT-5250 for further investigation, if the neutral to Earth voltage is 16-32 Volts the installation requires risk assessment. A neutral voltage of >33V is completely unacceptable).
2.2.3

415V Phase to Phase Voltage

Connecting the active test lead to one phase and the neutral test lead to another phase will bring up the phase to phase voltage and frequency:
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SLIM has a phase voltage display range of 100V to >500V for Polarity Tests V1 and V2 Appendix A & B.
2.3
Taking Loop Impedance Measurements
SLIM does not require an Earth connection in order to measure the supply (A-N) loop impedance. Earth can be connected but it will not influence the A-N loop measurement.
With the active test lead connected to a phase and the neutral test lead connected to neutral, press the A-N Loop test button:
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SLIM begins applying test loads across active and neutral and measures voltage and current:
[image: image21.jpg]-+
&
t

B0 &b





The supply loop impedance is calculated and displayed:
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The loop impedance threshold according to AS4741 is 1.00 Ohm.

SLIM has an impedance display range of 0.00 Ohms to 2.00 Ohms, and then >2 Ohms.

SLIM can also be used to measure Fault Loop Impedance by connecting the neutral test lead to Earth instead of neutral.

If the load resistors inside SLIM are getting too hot due to repeated testing the display will show:
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Please note that production units have the heat threshold raised to 70 degrees Celsius.

2.4
Battery Maintenance
SLIM production units contain 6 x AA alkaline batteries. Their condition is displayed by the battery symbol indicator whenever the unit is turned on:
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When the batteries have just about expired, SLIM displays:
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To replace the 6 x AA alkaline batteries, disconnect all power sources, remove the back cover and locate the battery holder:
[image: image26.emf]
Remove the old batteries and replace with fresh batteries (noting correct polarity), then replace the back cover. Turn on SLIM and check for full battery indication.

3.
Calibration

It is recommended that SLIM with its associated test leads be calibrated every six months.
SLIM has a service mode that allows Instrumentation staff to calibrate the loop impedance and voltage readings without a computer.

Calibration only takes a few minutes and is only to be carried out by authorized Laboratory staff.

The calibration procedures are not to be made available to the everyday User.

4.
Warranty
The Supply Loop Impedance Meter (SLIM) is original and brand new, manufactured by Design Two Thousand Pty Ltd to Quality Assurance Standard ISO 9001, exclusively for Pacific Test Equipment.
SLIM has a two-year warranty against defects in materials and workmanship from date of delivery.

The Warranty covers:

· Repair or replacement of faulty items returned to Pacific Test Equipment.
· Return freight from Pacific Test Equipment.

· Help Desk telephone support.

The Warranty does not cover:

· On-site repair.

· Equipment subjected to misuse, accidental or over-voltage/lightning damage.

After the warranty has expired, Pacific Test Equipment and Design 2000 will continue to support the product for at least ten years.
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5. Specifications
	Catalogue Number:
	SL-5125

	Enclosure:
	Hammond 1599HBK, ABS fire retardant rating UL94HB.

	Ingress Protection Rating:
	IP54

	Dimensions:
	220mm x 110mm x 45mm (H x W x D)

	Fascia Label:
	EBG180 Autoflex hard coated polyester, automotive grade.

	Holster:
	Shoulder bag with test lead pouch

	Weight:
	610 grams

	Operating Temperature Range:
	-10 ( 70 (C ambient.

	Storage Temperature Range:
	-20 ( 80 (C ambient.

	Humidity, Storage and Operating:
	To 98% non condensing.

	Mean Time Between Failure:
	> 20 years.

	Control Logic:
	PIC 18LF8722, 128K bytes internal program flash memory, 4K bytes RAM, 1K bytes EEPROM.

	Loop loading Hardware:
	20A Load Circuit – Aluminium clad power resistors & 1200V 35A IGBT

16 bit 2 channel synchronous sampling ADC Interface, 20,000 samples per sec.

	Indicators:
	Graphical Liquid Crystal Display – 122 (H) x 64 (V) pixels, with white backlight.

	Connectors:
	??? - Keith

	Test lead:
	??? - Keith

	Testing Criteria:
	AS 4741 Section 4 ??? - Keith

	Meter Input Impedance:
	75kOhms

	Loop Impedance Test:
	Range 0 ( 2(, Resolution 0.01(, Accuracy ±2% ± 2 digits

	A-N Supply Indicator:
	True RMS. Range 100 ( 500V~, Resolution 1V, Accuracy ± 2% ± 2 digits.

	N-E Voltage Indicator:
	True RMS. Range 0 ( 10V~, Resolution 0.1V, Accuracy ± 2% ± 2 digits. 

	Supply Frequency Indicator:
	Range 38 ( 62Hz, Resolution 0.1Hz, Accuracy ± 0.5Hz

	Battery Condition Indicator:
	Battery Symbol on the LCD, vertical bars indicate state.

	Field Calibration:
	Service Mode, no computer required. Authorised technicians only.

	Factory Programming:
	Via Host Computer (ICSP).

	Nominal Power Requirement:
	230V a.c. ( 10.9%, 50Hz ( 12Hz (other voltages to order).

	Abs. Minimum Power input A-N:
	100V a.c.

	Abs. Minimum Power input N-E:
	0V a.c.

	Abs. Maximum Power input A-N, N-E:
	600V a.c..

	Power Consumption:
	0mA off, 30mA nominal, up to 150mA depending on test.

	Internal Batteries:
	6 x AA alkaline, 3125 mAh each, 18750 mAh total.

	Battery Life:
	625 hrs full operation.

	Auto turn-off:
	Backlight after 30 seconds, shutdown after 60 seconds (programmable).

	Unpacked Weight:
	610 gms.

	Warranty:
	Two years.

	Quality Assurance Certification
	ISO9001.

	RoHS
	Compliant.

	Electrical Safety Compliance
	AS/NZS 61010.1 Category IV 600V.

	ERAC Responsible Supplier Number
	E1287

	ACMA Supplier Code
	N468

	Optional Test Leads
	L ??? - Keith

	Data Hold - optional inbuilt Bluetooth Logging c/w PC Logging Software and Smartphone Apps
	BTL ??? - Keith

	Optional Bluetooth Module that can be fitted to existing units
	BT ??? - Keith

	Optional kit includes SLIM and L in hard carry case
	K ??? - Keith

	Optional kit includes SLIMBTL and L in hard carry case
	BTLK ??? - Keith


ACMA SUPPLIER CODE: N468
ERAC RESPONSIBLE SUPPLIER NUMBER: E1287
[image: image29.wmf]
[image: image30.wmf]




























USER HANDBOOK







































































�



































KEITH TO PROVIDE SKETCH














�





�




















SAMPLE DIAGRAM ONLY!











Battery Holder








SLIM SL-5125 User Handbook - G14217 Issue 1.0 - 27/02/2014

Sheet 7

_1455350149.bin

_1455353629.bin

_1455349509.bin

