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Symbols:

The following symbols may be used in this manual

A

WARNING: Failure to follow the instructions may result in personal injury or damage to
the instrument.

PC Specification:

The SPCMinhas a large memory capacity and utilid¢éSBas ts communication and data
transfer protocol. This requires a PC of the following minimum specification to make best
dzaS 2F (KS LINPRdzOGQa OF LI oAfAGASED

Windows: Windows XP/ Vista/W7
Processor: Pentium 4 or Centrino mobile 2.0 GHz+
RAM: 512MB+

Display: 32 bit colour 1024 x 768 minimum
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Large 3 % digit display shows
load in amps

Selector switch for display
current range
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INTRODUCTION

The SP&Ini YR AG&a RSRAOFGSR t/ azftaol
combine new technology and years of experieimte@ an unbeatable low
cost package.

LG KFa I fFNBS Of SI NJ RA & LJup anddata Y
download is vidJSB, compatible with witually any PC running Windows XP

or later. The SPRini is also extremely versatile and will providecaate
results on loads as small asagps, right up to a maximum of0® amps.

The logging interval is fulbdjustable.

The SPKini is easy to use clip it on, check the load with the eémoard
RAaLX FexX &St Al G2 23z 2AWNPH A LKS:?
cleverch 62y Qi 20SNBNAGS ye LINBJA2dza
the logger electronics autcanges to ensure the highest levels of
measurement accuracy at all times.

CKS Wt 2¢gSNIIFO]tNRBQ t/ a27Faolcifichly LI O
for the SPCMini and is streets ahead of the competition. Designed by Mike
Matthews, the architect of our acclaimed MeterRing MM aM&T package it
combines outstanding easef-use with many powerful features for
effective energy management.



DESCRIPTION

The SPCMintcombines the functions of a clipgn ammeter for measuring
AC current, with a sophisticated data logger to record the measured
current at the desired storage interval. The @h&#ommunicationsare via
USBwhich providesconnection to he PC allowing the user to set up and
download the logger via the PowerPackPro utility software supplied with
the SPCMini

TheSPCMinF S 1 dzZNB& &AYLIX S O2yiNRfa 06aS¢
may be used either as a simple etip ammeter or as a dakagger, as
detailed below.



SETTINGS & USE

CHANGING THE BATTERY

The SPCMinis powered by a PP3 type 9VDC alkaline battery (Duracell
MN1604 or equivalent).

The battery powers both the clipn ammeter display and the datalogger.
A fully charged battery will givenany hours of display time when the
SPCMinis being used as a cli;m ammeter. A low battery condition is
AYRAOFGSR o0& (GKS W[ h.!'¢Q o NYyAyS3

ammeter display.

LOBAT

The battery voltage is also monitored by the PowerPagckutility software
(see page 16) allowing the user to assess the battery condition prior to
initiating a survey. The datalogger features extremely efficient low power
circuitry as well as a totally secure memory (recorded data are not
dependent on the httery condition or presence) and a fully charged
battery should provide sufficient energy for a survey lasing 4 weeks or
more. However, it is recommended that a new battery be installed before
starting a survey.

To change the battery, the cover on thadk of the unit is removed using a
Phillips type screwdriver. The battery is then clipped onto the terminal
block, ensuring that the correct polarity is respected. Replace the cover,
ensuring that no cables are trapped or misplaced.



THE CLIP-ON AMMETER
To use theSPCMinin ammeter mode, the selector switch should be set to
WRAALI I 2Q OR26Yy0 | YR (GKS OdNNByid &

NOTE: If the load to be measured ot known, set the unit to the G0A
range and reset it as necessary

& WARNING: Do not alter the range setting whilst a load is being
measured as this could damage the unit. Always remové&BEMinirom
the cable before resetting the range switch.

Clip the unit around the conductor to be measured and read the current i
amps on the LCD display.

& WARNING: Take care when working near live parts. Ensure that the
power is turned off before exposing live parts. TBRCMinshould be
used on insulated conductors only.

MAKING SINGLE PHASE MEASUREMENTS:
TheSPCMinis a #ngle input device, and is therefore suitable for the direct
measurement of single phase supplies. Single phase cables in the UK will

conform to the following colour codes:

Installations prior to 2005/06

Live Neutral Earth
5



Installations after 2005/06

Live Neutral Earth

Appliance Cables

] [—n

Ly Fff OFasSasz Al Aa GKS WEABSQ OF o6
appliance cables this is easily achieved utilising the SPC Cable Splitter
which is available as an accessory from Elcampt




NOTE: Clipping the unit around the live and neutral conductors together
will not work. TheSPCMininust be clipped around the live cable only.

MAKING 3 PHASE MEASUREMENTS:
Despite its single input limitation, thSPCMinmay alsobe used to make
measurements of 3 phase supplies as detailed below. Three phase

systems in the UK will conform to the following colour codes:

Installations prior to 2005/06

PH 1 PH2  PH3 N



Installations after to 2005/06

PH 1 PH2 PH3 N

As the curent flowing in each of the three phases can differ it is
recommended that theSPCMinbe utilised in display mode to establish
0KS | Ofdzrf LKIFI&aS f2FrRAY3as |yR AT
should be logged. Some loads such as electric motove ladl three
LKFasSa t2FRSR Sljdztfteo tKSasS 2 R
YR OFy o6S t233SR dzaAy3a Fye 27F GKS
cannot be measured 100% accurately by 8RCMinibut any inaccuracy is
minimised by logging KS WYARRf SQ 21 RSR LKI &S

In all cases it is imperative that the unit is clipped aroand phase only.

THE DATA LOGGER

i. Install the PowePackPro software onto your PC.
i. Install a PP3 battery into the SPCMini.

8



V.

Switch the SPC Mini on by briefly prgs8 G KS Whyk h 1
Both l.e.d.s will flash twice to indicate that the logger is powered

up, and the digital display will be energised. The blue l.e.d. will
continue to flash to indicate that the unit is in Standby (no logging)
mode. The logger isssA § OKSR 2F o6& ONRSTf &
button. Both l.e.d.s will flash once and the digital display will be
extinguished.

Connect the SPC Mini in standby mode to an unused USB port on
your PC. Windows will configure the USB interface from first time
dza S @ I aC2dzyR bSg 1| NRgl NBé& RA
0KS AONBSy gAtf O2yFANXY &, 2dzNJ b
If the hardware interface is not successfully loaded, windows may
ask for a disk, or for permission to carry out a web deancthe
relevant driver. The driver is present on the CD supplied with the
LINE RdzOG dzy RSNJ 1 KS G5NAOSNREE C2f

With the logger connected to the USB port of your PC, open
t26SNI Ot NRO LF I Ww. £dsSi220K
be cancelled. Whin a few seconds the logger will be found by the
PC.

PowerPackPro E]

-
y New SPC Mini Found,

Press OK and the logger will be added to the tree oruhyer left
hand side of the desktop.




= M DEBBIESXP

A ComMz
A COMS
=

Example of typical tree diagram

vi wA3IKG Ot A01 2y (KS KAIKEAIKIEISR

ﬂ View Logger Status

% et Up Survey...
E Download Data. .,

vii.  The setup window will then appear

Set Up Survey
Computer Time: Fri 02/06/2006 11:50:50
Logger Time: Fri 02/0B/2006 11:50:45

Survey Length: I? 3: days E hrs |0 = ming
Starage Interval: I DD;DD; j‘ [hh:rar: 22]

Flease note - logger memory contains 1 data records.

Set Logger | Cancel | @J |

Vil 9y GSNJ GKS AG2NI IS AydSNDI ¢

The screen will show:

1C

Ay
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PowerPackPro

L] E &l daka will be cleared. Are wou surer
L

[ Yes ] [ Mo ]

{StSOG a,Sa¢ yR GKS f233ISNI oAt

PowerPackPro

1 } Success - logger ready For survey,

NOTE: Setting the logger will synchronise the ¢y clock to the PC
clock time and delete any records in the logger memory.

The logger is now set and can be switched off at this point. The PC
software can now be closed dowrthe SPC Mini is utilised in the
same way as a standard ctyp ammeter. Theload to be
measured will show in the digital display while the logger is in
Gaidl yRoeg¢ Y2RSO ¢tKS O2NNBOG N
display function to operate properly.

WARNING: Refer to connection information in the User
Manual before using the gger to make electrical
measurements.

NOTE: If the logger memory already contains data that have not been
downloaded this action will erase the memory. Releasing the button
whilst the l.e.d. is still flashing will retain the data, allowing the user to

11



download it before proceeding. If the button is pressed and held for
approximately 5 seconds the l.e.d. will cease flashing, any existing data
will be erased and a new survey will commence

xi. ¢2 AaGFNI RFGF f233Ay3aT LINBradd |y
Wi 233Ay3IQ f PSOPRP ad2Lla FilakKAy3
Y2RS Aa O2yFANXYSR o0& GKS RA&LX
l.e.d. flashing every few seconds.

Check the l.e.d. is showing a short flash eview secondsand the
display is¥ 2 fo¥edify that logging is actually enabled.

xii. ~ When the desired survey period is complepgess and holdhe
log button until the display is initiated and thidgQl.e.d. ceaseso
flash. The logger may be switched off if immediate download is
not required.

NOTE: Any data stored in the datalogger will not be lost when the
unit is switched off. They are retained for future download.

xiii. ~ SPC Mini is downloaded as follows:
Open PowerPackPro on the PC and establish communication with

the logger asdetat SR | 62 @3S ® /| £t A01 WR2gY
on screen instructions to download and display your survey.

12



POWERPACKPRO SOFTWARE

OVERVIEW

The SPCMiniis shipped complete with a dedicated PC utility program
which provides communication, set up and data presentatiapabilities.
PowerPackPro is designed to run on Windows otPJater Windows
Patforms.

PowerPackPro is a taskientated program and is extremely easy to drive,
even for new users.

LOADING THE SOFTWARE

To load PowerPackPro install the CD and fotlmmwon-screen instructions.

NOTE: PowerPackPro is available for free downloadvaiw.spcmini.com
Check the website for free upgrades!

13


http://www.spcmini.com/

POWEPACKRO¢W! ¢ ! D[ ! b/ 9Q

Main Toolbar

B PowerPackpro 5/14/0065208:45 pmyI=1 7111 I 1 P T3
Fle Edt View Llogger Tools  Window  Help

EEYE = EIE Y =
El 4 DEBBIESKP
comz
=) Bletooth

~-£3 Debbie
-4 BILL

& SPCoini 001109

Survey 2

Wed 22 Thu23 Fiiz4 Sat25 Sun 26 Mon 27

Chat | Summary | Data | Statistics | Costs | Alaims

i start J [ 5age Line 100 - ENorpo... | spe user manual.dac - Mi. .. | {3 Fullshot .03 Prefession. | —PawerPackPro

| & @‘ @|§' « 17‘09"-

Data Presentation
Window

List of downloaded
Surveys
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COMMUNICATING WITH THE SPC MINI

T

44

Click the desktop icol” to open PowerPackPro.

With the logger connected to the USB port of your PC, open
t26SNI Ot NB O LF I W. £dsSi220GK
be cancelled. Within a few seconds the logger will be found by the
PC.

PowerPackPro

3
;E) Mew SPC Mini Found.

Press OK ahthe logger will be added to the tree on thper left
hand side of the desktop.

= & DEBBIESKP

A Comz2
A COMS
=& USB

Example of typical tree diagram

15



Right click the highlighted logger on the tree for the following window:

i wiew Logger Status

% Set Up Survey...
E Download Data, ..

This provides three options:

Status (also availble via thel icon)

:;‘" Battery VYoltage: 9.44
1 i
1.4! ....... —
Serial Number: 001150
Logger name [max 14 chars]
5 FCrnini 00711500 Set
Logging Off
Log Start; 16:21:25 on 22/06/2006
Logging Interval 1 second
Recards: 123
Free memory: 100%
oK |

Battery Voltage should read over 7.5V. If the reading is lower than this, replace
the battery.

Serial number/Logger Name shows the logger serial number by default. This can
be changed to reflect your desired name (up to 14 chisnag.

¢KS aiGlidza 6AyR2g gAff aK2g || NBR o0k NJ

Setup (Also vie % icon)

16



Computer Tirme: Fri 02/06/2006 11:50:50
Logaer Time: Fri 02/06/2006 11:50:45

Survey Length: I? 3: daps E s g = it

Storage Interval: DD;DD;Z‘ [hb: mm:zz)

Pleaze naote - logger memaorny contains 1 data recards.

Set Logger | Cancel | (7] |

Use this window to set the desired data storage interval/survey period.
Note that a 1 minute interval provides a survey length of approsetyed1
days. A fully charged battery will provide a minimum of 30 days logging.

NOTE: Storage intervals of between 1 second and 60 seconds should be
selected for best results.

NOTE: Ensure your PC clock time is correct!

Download (also available vi 8] icon)

Download Logger Data x|

§

Step 1 of 7

Download logger data

Available loggers:

Mate - the logger memary will not
be cleared.

Cancel | < Back st | (7]

17



/ KSO1 GKFd GKS tf233SNJ aKz2gy Ay (KS
logger you wish to download, or select an alternative if multiple loggers
are available.

STEP 1
/| £t A01 WYySEGQ (G2 R2géyt2FR GKS RFGL
This is only done via the reset/start button on the logger).

STEP 2
/| £t A01 WySEGQ (G2 SydSNI GKS adaNBSe vyl
STEP 3
{ St SOG Wwm LKIFI&ASQ 2NJ Wo LKIFasSq G2 Yl

NOTE: If the supply type is set to 3 phasegwrerPackPro will assume a
balanced load condition. See pagdor more details on making 3 phase
measurements.

STEP 4

Enter the supply voltage as a phase to neutral value. If the survey was
carried out on a 3 phase 3 wire system (where no neutral isgm® it is
necessary to enter the value from phase to earth.

STEP 5
Select a load type, or enter the power factor of the load if known.

STEP 6
If an additional CT was used its ratio can be entered at this point.

STEP 7
Select a tariff from the drop dowmenu for use in cost calculations.

NOTE: PowerPackPro is pteaded with default single rate and day/night
tariffs. Other tariffs may be added by the user (see page 26).

I £ A0l WFAYAAKQ (2 2Ly I 3INF LK aK2gq
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Tuesday 21/09/2004 05:30:00 - Tuesday 28/03/2004 05:30:00

400
360
300
» 260
3
200
160
100
I A gt

T T T T T T T T T T T T
Wed 22 Thu 23 Fri 24 Sat2s Sun 26 Mon 27 Tue 28

{Chart | Summary | Data | Statistics | Costs | Alams |
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USING THE GRAPHING PACKAGE

PowerPackPro Wy automatically open a graph after a survey has been
successfully downloaded. Graphs may also be opened by clicking on the

. . ) =
relevant survey in the survey list, or via 1~ icon.

The default graph settings will create a graph using a 30 minute data
interval with an initial view of a 1 week period. PowerPackPro is shipped
with two sample surveys prmaded. Survey 1 is used in the following
pages.

i
T+ B ﬂ ICurrent(amps) 'l

Tuesday 21/03/2004 053:30:00 - Tuesday 23/03/2004 03:30:00

450

400

350
300
& 250
[=3
g 4
200
1560 -
100

50

-4

T T T T T T T T T T T T T
Wwed 22 Thu 23 Fri 24 Sat 25 Sun 26 bon 27 Tue 28

Summary

Data I Statisticsl Costs | Alams

The above window shows the default view for survey 1.

20



SELECTING THE MEASUREMENT UNIT

Click the drogdown list on the toolbar to select the desired unit.

|
ICurrent {amps) j

NOTE: The Energy/Power/Cost values are defined by the values entered by
the user at the download stage. See page 26 for details on editing these
values.

NOTE: The graph uses a line chart for ampsl &W and a bar chart format
for the derived values of kWh and cost.

USING THE GRAPH TOOLS
Chart Tab:

Zoom

Click the zoom tool button »* ' to activate the zoom cursor. Drag the
cursor over the desired graph area whilst holding down the left mouse
button to define a zoom area.

21



=1l
AP+ & | Ao =

Tuesday 21/03/2004 03:30:00 - Tuesday 28/03/2004 03.30.00

kb W |
L’\Mjwh —

Wed 22 Thu 23 Fri 24 Sat 25 Sun 26 Mun 27 TuE 28

[ 4l day rate

Chant | Summary | Data | Statistics | Costs | Alaims |
Release the mouse button to display the zoom area

B survey 1 —

Tuesday 21/09/2004 Z2:57:48 - Thursday 23/09/2004 02:21:33

4 7 =
-4
b -
2 -
) il
] : |
whed 22 Thu 23

[ All day rate

Chart ISummaryI Data I Statisticsl Costs | Alarmsl

NOTE: The zoom function can be repeated as many times as necessary to

provide a macro zoom capability. T .= button reverses the zoorn

process one step per click.

22



Show D#a Values:

Click the™ crosshairs button to enable this feature. Place the crosshairs
at any point on the data trace to display the value and time stamp below
the title bar.

Double click on the trace to display this information on the graph itself.

| 4 | |cost(£) v | | wednesday 22/09/2004 11:30:41 - £4.68

y 22/03/2004 01:24:35 - Thursday 23/03/2004 00:171:23

i 1]

To remove data values from the graph;select the R cursor.

Show Alarm Levels:
Click the 2 putton to display the alarm values on the graph.

23



=loix
2+ I Cost (£) = | | Thursday 23/09/2004 01:20:46 - £5.73

Tuesday 21/09/2004 23:57:28 - Thursday 23/09/2004 00:32:10

T T T T
000 0300 0500 0300 1200 1500 1800 21:00 000
[ Alldayrate

Chat | Summary | Data | Statistics | Costs | Alams

See page 27 for information on setting alarms.

Show Gridlines:
Click thelE button to toggle the graph gridl#s on and off.

ADDITIONAL GRAPH FUNCTIONS

Export to Microsoft Office:

Click the Excel 0|E Word buttons on the main toolbar to export the
graph image to either of these programs. (This can also be done using the
WORAGK{ St SOUG ! f U BaroF fioyhGng Frapyl todbgr icAnk S

Iﬁl, and copy and paste buttons on the toolbar).
Set Graph Options:
The graph may be adjusted to reflect the survey parameters and the

desired presentation. Select Tools/Options from the main menu bar to
open the optims window.

24



x
Data | oK |

Cancel

Drata interval for analysis: ISD rhikLtes vI
Initial chark wiews: I'l week "I

Set the analysis data interval and initial chart view to match the desired

presentation.
SUMMARY TAB:

- 7 A z z
[t A0l UKS WadzYYrNEQ dUlo [k
survey summary page.
-ioix]
- B
Location: Mair Incomer
Created By: AMN.OTHER
From: 21 September 2004 03:46.16
To: 28 September 2004 09:36:16
Log Interval: 30 seconds
Logger Type: SPC Mini
Logger Mame: | LOGGER 1
Logger Number:
Supply: Single-Phaze j
Voltage: 240
Power Factor: | 0.9
Notes™ Sample data

Chart  Summary I Data Stal\st\csl Costs I Alalmsl

25
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The following fields may be edited as real.

e Title

e Location

e Created By
e \Voltage

e Power Factor

¢CKS WadzZllLl eQ FASER YlI& 0S5 -PdeypaASR
vice versa via the drop down menu.

Notes may be added as desired. Note that any changes made are
indicated by the text changingdm black to red. The option to save
OKFy3aS8a | LIISINE ¢6KSYy SEAGAY3I FTNRY
changes.

x|

9

“_:/I Survey details have been changed. Do vou wish to save?

Yes I Mo | Cancel

DATA TAB:
/] tA01 GKS WRIGIFIQ dlo (G2 RA&ALALI & (K

NOTE: The data displayed will match the graph settirfigs analysis data
interval (see options) and graph period selected

Selecting Data:
Hold down the left mouse button and drag the cursor to select data. The
aStSOod rftt RFEGF OfAO1 GKS G9RAGK{ S

Selected data may be pies and pasted as required using the relevant
buttons on the main toolbar.
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Exporting Data:
Data may be exported in tabular form the Excel or Word by clicking the
relevant buttons &l M on the main toolbar.

STATISTICS TAB:
It A0

0 KS Wa lal thelstat§ wirdlanQ

loix]
From : 21/09/2004 09:30:00
To: 28/09/2004 09:30:00
Duration - 7 days
Interval: 30 minutes
DataPoints - 336
Item : Current (amps] Energy (kWh) Power [K'w] Cost [£]

=

MeanValue: 1501 162 324 162
Median Value : 250.8 271 54.2 27
Maximum Value : 435.9 471 94.2 47
Time of Maximum - 23/09/2004 03:00:00|  23/03/2004 03:00:00|  23/03/2004 03:00:00 23/08/2004 05:00:00
Minimum Value : E5.7 71 14.2 0.7
Time of Minimum : 26/09/2004 20:30:00 | 25/03/2004 20:30:00|  25/09/2004 20:30:00 26/09/2004 20:30:00
Meanto Peak Ratio: 0.3 03 0.3 0.34
Standard Deviation : 13 0.08

OverallValue:

Chart | Summary | Data

Statistics | Casts | A\armsl
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COSTS TAB:

/ ftA01 GKS woO2aidaqQ GFo (2 RAALIX L& Gf
PowerPackPro is supplied with two preloaded tariffs (Default Single Rate
and Default Day & Night Rate). These are provided as examples and do
not necessarily refldactual tariffs.

=101
T aniff: I[Default Single Rate] j
‘ Description ‘ From | To E[osl“RIIal]e [E :,::ﬁ"'] l[:gs]l
1 Alldayrate 00:00 00:00 10.000 5438.3 543.83
2
3
4
5
I S I T

ADDING AND AMENDING TARIFFS:

PowerPackPro supports the entry of multiple tariffs with up to 5 time
bands.

NOTE: Time bands cannot span a date change. If a desired time band runs
across midnight it must be entered as two bands.

Toamend an existing tariff overtype the description field as required and
enter the desired cost rates also. Note that costs are entered as P/kWh.
Select the desired start/finish times from the drdpwn menu.

Amended values will change from black tod®ed / f A 01 GKS
button to apply the revised rates to the survey data.

To create a new tariff, proceed as above, adding additional bands if
required.

The option to save changes appears when exiting from the costs page.
/I tA01 WY, SYdS@@ a9PSESKKE ySg GFNATFT
box to create a new tariff, save as the existing name to amend a tariff.

28



ALARMS TAB:

Click the Alarm tab.

Ioix

Wariable: | Curent [amps] ™ W High [#17372 ¥ Low [84782
Date | Cost ‘ Energy ‘ Power | Current =

Tue  21/03/2004 1330.:00 450 460 221 4263
wed  22/03/2004 0200.00 083 89 177 822
wed  22/03/2004 0230.00 086 86 173 800
wed  22/03/2004 0330.00 088 83 175 8.1
wed  22/03/2004 05:00.00 082 82 164 757
wed  22/03/2004 05:30.00 083 83 166 770
wed  22/03/200411:30.00 468 458 95 4331
Thu  23/09/2004 03:00:00 087 a7 174 a7
Thu  23/09/2004 04:30:00 09 a1 182 840
Thu  23/03/2004 06:00:00 090 a0 7.9 8239
Thu  23/09/2004 0%:00:00 47 471 4.2 4353
Fri  24/03/2004 11:30:00 454 454 9039 4208
Fri  24/03/2004 18:00:00 0.e7 a7 175 208
Fri  24/09/2004 18:30:00 087 a7 17.4 208
Fri  24/03/2004 19:00:00 085 85 1639 784
Fri  24/03/2004 1%:30:00 090 a0 181 818
Fri  24/03/2004 20:00.00 088 X 176 2.6
Fri  24/09/2004 20:30:00 085 85 169 783 v
Chart_| Summary | Dats | Stafistics | Costs Alarms

Select the desired parameter from the drdpwn menu at top left.
Enable high and lowlams via the checkboxes provided. Enter your
RSAaANBR FfFNY GKNBakK2fR& | & NBI dzai NJ
The alarm events will be listed in the main window.

NOTE: Alarm thresholds may also be viewed on the chart, with the alarm
zones apearing in pink (see page 22).

—oj x|
AP+ & ICurrant(amps) -

Tussdsy 21/09/2004 D300 - Tuesdsy 25/09/2004 D300
450
1. | |
400 4
50 4
300 -
. 250
g
g ]
2004
150 4
1004 . "
] #
50
] T T T T T T T T T T T T T
ed 22 Thu 23 Fi24 Sat25 Sun 26 Mon 27 Tue 26

Chart | Summary | Data | Statistics | Costs |Ala|ms



