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WARNING
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indicator isnot on when connecting or disconnecting the deviceeutabt.
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Warranty

uadTech

Most Trusted In Electrical Testing

QuadTech warrants that Products are free from tefieenaterial and workmanship and,
when properly used, will perform in accordance wdhadTech's applicable published
specifications. If within one (1) year after onigl shipment it is found not to meet this
standard, it will be repaired, or at the optionQufadTech, replaced at no charge when
returned to a QuadTech service facility.

Changes in the Product not approved by QuadTech sHavoid this warranty.

QuadTech shall not be liable for any indirect, spaal or consequential damages,
even if notice has been given of the possibility stich damages.

This warranty is in lieu of all other warranties, expressed or implied, including, but
not limited to any implied warranty or merchantability or fitness for a particular
purpose.

SERVICE POLICY

QuadTech’s service policy is to maintain produgiaie capability for a period of at leapt

five (5) years after original shipment and to m#ke capability available at the then
prevailing schedule of charges.
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Specifications

Program Modes

Guardian 500VA AC Hipot DC Hipot Insulation Resiste
Voltage Range 0.05kV — 5kv 0.05kV — 6kV 50V — 1kV
Voltage Accuracy +(1% + 5V) +(1% + 5V) (1% + 5V)

Current Range

0.001mA — 100mA, fiA

0.1uA — 20mA, 0. 1A

Current Accuracy

+(1.5% + 5 counts)

+(1.5% + 5counts)

Resistance Range

100kQ - 502

Resistance Accuracy

100K2 -1GQ<500V: +10%

10MQ -1GQ=500V: +5%

1GQ -10E2=500V: +10%

10GQ -50X0=500V: +15%

Arc Detection

1mA — 100mA

1mA — 20mA -

Arc Pulse Width

10uS minimum

1@S minimum --

Guardian 10kVAC

AC Hipot

Voltage Range

100V — 10kV

Voltage Accuracy

+(1% + 10V) Regulation

Voltage Display Acc.

1% + 5counts

Current Range

0.1mA — 20mA, LA

Current Accuracy

+(1.5% + 5counts)

Arc Detection

1mA - 20mA

Arc Pulse Width

10uS minimum

Guardian 12kvVDC

DC Hipot

Insulation Resistance

Voltage Range

100V — 12kV

100V — 1kV

Voltage Accuracy

+(1% + 10V) Regulation

+(5% + 5V)

Voltage Display Acc.

1% + 5counts

Current Range

0.01mA — 10mA, 0.aA

Current Accuracy

+(1.5% + 5counts)

Resistance Range

1MQ - 500

Resistance Accuracy

100kQ -1GQ<500V:+10% + 5counts

10MQ -1GQ=500V: +5% + 5counts

1GQ -10@2=500V: £10% + 5counts

10GQ -50G0=500V: +15% + 5counts

Arc Detection

1mA - 10mA

Arc Pulse Width

10uS minimum

Guardian 20kvDC

DC Hipot

Insulation Resistance

Voltage Range

100V — 20kV

100V — 1kV

Voltage Accuracy

+(1.5% + 20V) Regulation

+(5% + 5V)

Voltage Display Acc.

1.5% + 5counts

Current Range

0.01mA — 5mA, 0.f1A

Current Accuracy

+(1.5% + 5counts)

Resistance Range

1IMQ - 502

Resistance Accuracy

100kQ -1GQ<500V: +10% + 5counts

10MQ -1GQ=>500V: £5% + 5counts

1GQ -10&Q=500V: +10% + 5counts

10&Q -50@2=>500V: +15% + 5counts

Arc Detection

1mA - 5mA

Arc Pulse Width

10uS minimum
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Voltage
A

1000V

500V

50V

Specification Range

100k

» Resistance

10M 1G 50G
M 20G

G12kV DC, 20kVDC & G500VA Resistance SpecificatiolRange

General Features

Limits:

Indication:
Buzzer Level:

Time:

Remote Control:

Setup Storage

Standard
Interfaces:

Optional
Interfaces:

General Features

Optional
External Scanner:

Page 10 of 104

Hi/Lo Programmable during Test Time
(Lo can be set to Off for Hipot & GC, Hi can ket o Off for IR)

Pass/Fail LEDs, audible sound
1,2,3, OFF

Test Time: 0.1 to 999setZ0ms) [Set time or Continuous]
Ramp Time: 0.1 to 999se£20ms) [Set time or OFF]

Inputs: START, RESET
Characteristics: 24V active low, Pulse width x1m
Outputs: PASS, FAIL, UNDER TEST
Characteristics: Dry contact relay, Closedugtr
120V, 100mA max
Connector: 9 pin male D-series & Terminal Strip
99 Memory Locations up to 99 steps each (maxirblook of 500)

Remote I/O

IEEE-488, RS232, Scanner, Printer (replaces |IE&E-4

Guardian 5000-03 Scanner: 8HV channels, rear coiomec



Connectors:

Front Panel
Lockout:

Mechanical:

Weight:

Environmental:

Power:

Supplied:

Ordering
Information:

150514

Rated for maximum of 5kVAC, 6kVDC
Front and Rear Connection (Binding Post/Banang Parminals)

6 Digit Password with or without setup recall
LED Display “KeyLock”

Bench Mount (optional rack mount flanges availale?7)
Dimensions:(w x h x d):16.875 x 5.625 x 18.62%ies
(421.875 x 140.625 x 465.625 mm)

Guardian 500VA 53 Ibs (24kg) net, 60 Ibs (27&lgipping
Guardian 10kVAC 44 Ibs (20kg) net, 51 Ibs (23&kipping
Guardian 12kvDC 44 |bs (20kg) net, 51 Ibs (23&gpping
Guardian 20kvDC ___|bs (20kg) net, __Ibs (23&gpping

Meets MIL-T-28800E, Type 3, Class 5
Operating: 0C to+ 40°C

Storage: -20 to+ 70°C

Humidity: <75%

Warm-up Time: 15 minutes

+ 90 - 130V AC « 600W max 10kV, 12kV & 20kV
+ 200 - 250V AC « 1500W max 500VA

« 50 or 60Hz

+ Instruction Manual « Power Cable

+ Calibration Certificate  Test Leads (2)
Description Catalog No.
Guardian 500VA AC/DC/IR Hipot Tester Guardian 500VA
Guardian 10kVAC AC Hipot Tester Guardian 10kVAC
Guardian 12kvDC DC/IR Hipot Tester Guardian YRIC
Guardian 20kvDC DC/IR Hipot Tester Guardian ZDIC

* G500VA Only: Not recommended for output power 822 for prolonged use.
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Accessories

Accessories/Standard Included

Item Quantity | QuadTech P/N
AC Power Cord 1 4200-0300
Power Line Fuse 6.3A 250V Slow Blow (500VA, 10kVi&kV) | 1 520071
Power Line Fuse 3.15A 250V Slow Blow (10kV & 12kV) 1 520072
Power Line Fuse 15A 250V Slow Blow (500VA only) 1

Power Line Fuse 4A 250V Slow Blow (20kV only) 1
Power Line Fuse 8A 250V Slow Blow (20kV only) 1 357
High Voltage Lead Set, 1m with alligator clips 1 025
Power Entry Adapter Cable 1 307
Instruction Manual 1 150514
Calibration Certificate 1 N/A

Accessories/Options Available

Item Quantity | QuadTech P/N
High Voltage Lead Set, high & low, 1m (std. withityn 1 S02
High Voltage Lead Set, high & low, 2m 1 S04
High Voltage Lead, 1m, unterminated 1 S09
High Voltage Lead, 2m, unterminated 1 S10
Corded Product Adaptor (115V) 1 303
Power Entry Adaptor Cable 1 S07
Foot Switch 1 S05
High Voltage Probe 1 S06
Gun Probe 1 S08
Gun Probe with Remote Start 1 311
Load Box, resistive 1 S12
Load Box, custom resistors 1 S14
Power Entry Adaptor Cable 1 G14
International Power Strip 1 G16
Corded Product Adapter (230V) 1 G25
Rack Mount Flanges 1 G27
RS232 Interface 1 G26
Printer Interface 1 G28
IEEE-488 (GPIB) Interface 1 G39
5000-03 Scanner: 8 Channel HV scanner, rear coiomect 1 5000-03

* Max Voltage Rating is 5kVAC & 6kvVDC
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Safety Precautions

The Guardian 10kVAC, 12kVDC, 20kV & 500VA Testeen@rovide an output voltagy
as high as 10kVAC, 12kVDC, 20kVDC & 6kVDC respeelivto the device under tesi.
Although each Guardian unit is designed with fttkation to operator safety, serioug

WARNING

v

hazards could occur if the instrument is used irperly and these safety instructions gre

not followed.

10.

11.

12.

The Guardian 10k/12k/20k/500VA units are desigt®dbe operated with their
chassis connected to earth ground. Each instrumehipped with a three-prong
power cord to provide this connection to groundhisTpower cord should only be
plugged in to a receptacle that provides earthmgtouSerious injury can result if
the Guardian unit is not connected to earth ground.

Tightly connect cable(s) to the (black) GND terah If this is not done, the
DUT'’s casing can be charged to the high voltageléa®l and serious injury or
electrical shock hazards could result if the DUToisched.

Never touch the metal of the High Voltage prdivectly. Touch only the
insulated parts of the lead(s).

Never touch the test leads, test fixure or DWTany manner (this includes
insulation on all wires and clips) when the higHtage is applied and the red
DANGER light is ON.

Before turning on the Guardian unit, make simerd is no device (DUT) or
fixture connected to the test leads.

After each test, press the r&dilTDH button for safety. This terminates the high
voltage being applied to the output terminals.

When the red ANGER LED is ON or flashing, NEVER touch the device unde
test, the lead wires or the output terminals.

Before touching the test lead wires or outpuhieals make sure :

a) The red$TOH button has been pressed.

b) The redANGER LED is OFF.

In the case of an emergency, turn OFF the [POW&Rch using a “hot stick”
and disconnect the AC power cord from the wall. O NOT TOUCH THE
Guardian INSTRUMENT.

Position the equipment so it is easy to disconn@igconnect by means of the
power plug or the power connector.

If the DANGER LED does not go OFRvhen the $TOHR button is pressed,
immediately stop using the tester. It is possthi the output voltage is still
being delivered regardless of the TEST ON/OFF cbisignal.

Be extremely careful when the Guardian 10k,, 22k or 500VA instrument is
used in remote control mode. The High VoltagepDuts being turned on and
off with an external signal.

For the G500VA instrument only: If the outpainer is greater than 250VA, then
the power input should be 220/240V to avoid intefagure.
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Safety Symbols
The product is marked with the following safety ®gts.

A Product will be marked with this symbol (ISO#388#)en it is necessary for the user to
refer to the instruction manual in order to prevejiry or equipment damage.

= = = Product marked with this symbol (IEC417) indicagtessence of direct current.

A Product will be marked with this symbol (ISO#386&#)en voltages in excess of 1000V
are present.

Indicates the grounding protect terminal, whichised to prevent electric shock

J:— from the leakage on chassis. The ground termingt ronnect to earth before
using the product.

Warning Procedure can cause hazard to human if the warsingglected.

Caution Avoid product misuse. It may cause damage to théyat itself and the DUT if

the caution is neglected.
Note Important information or tips for the procedurasl @pplications.

Warning Signal During Testing
“DANGER — HIGH VOLTAGE TEST IN PROGRESS, UNAUTHORED PERSONS
KEEP AWAY”

Disposal

Do not dispose of electrical appliances as unsortaxicipal

waste, use separate collection facilities. Congaat local

government for information regarding the collectgystems

available. If electrical appliances are disposkit tandfills or

dumps, hazardous substances can leak into the dysatier and

get into the food chain, damaging your health aed-teing.

When replacing old appliances with new one, thaileatis

legally obligated to take back your old applianfiesdisposal. _
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Condensed Operating Instructions

WARNING
High Voltage is applied to the white H.V. outputntgnal anytime the re&@ANGER
LED is lit or flashing. Always make sure tbéA\NGER LED is OFF when connecting ¢r
disconnecting the Device Under Test (DUT).

General Information

The Guardian 10kVAC Hipot tester outputs AC voltaneer a 0.1 to 10kVAC range.
The AC current limit is adjustable fronpA to 20mA AC in A or 1QuUA steps. The
Guardian 12kVDC unit outputs DC voltage over a ¥.2k 12kVDC range. The DC
current limit is adjustable frompy® to 10mA. The Guardian 12kVDC unit also measures
insulation resistance of 1@ to 5032 over a 100V tolkV range. The Guardian 20kVDC
unit outputs DC voltage over a 0.1kV to 20kVDC rangThe DC current limit is
adjustable from O{dA to 5mA. The Guardian 20kVDC unit also measuresulation
resistance of 1@ to 502 over a 100V tolkV range. The Guardian 500VA unit
outputs AC & DC voltage and insulation resistantlee voltage applied to the device
under test is adjustable from 0.05 to 5kVAC (6kVDCYhe current limit is adjustable
from 0.001mA to 100mA AC (20mA DC) ingA steps. The Guardian 500VA unit also
measures insulation resistance of QNb 502 over a 50V tolkV range. PASS and
FAIL LEDs provide a visual display of test ressed on preset limits.

Start-Up

The Guardian units can be operated from a powerceduetween 90 and 250VAC at a
power line frequency of 50 or 60Hz. The G10kVA&L,2kVDC & G20kVDC units are
shipped from QuadTech with a 6.3A fuse in placeX@r 90-130V operation. (A 3.15A
fuse is included for 200-250V operation). The G%AQnNIt is shipped with a 15A fuse
in place for 90-130V operation. (A 6.3A fuse isluded for 200-250V operation). All
Guardian units are shipped with the line voltageaer set for 120V. If the G500VA
power source is to exceed 250VA, then the powercgomust be 220/240V. Refer to
paragraph 1.4.3 to change a fuse and to chandmé¢heoltage selector.

Connect the Guardian unit AC power cord to the s®wf proper voltage. The Guardian
instrument is designed to be operated with its skasonnected to earth ground. Each
Guardian unit is shipped with a three prong powaddo provide this connection to

ground. This power cord should only be pluggetbia receptacle which provides earth
ground. Serious injury can result if the Guardiastrument is not connected to earth
ground.

Press the [POWER] button on the front panel toyappwer. To switch the power off

press the [POWER] button again or if measuremer@dabe made proceed with Test
Parameter Set-Up below. Note: the Guardian inggnirehould warm-up for a minimum

of 15 minutes prior to use.
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Condensed Operating Instructions

Test Parameter Set-Up

Press [PROG] and enter the Test Parameters acgdalyour test specification.

Test Mode | V IR I IR I Arc Test Ramp

(KV) HIR | HILimit | LOR | LOLimit | Detect | Time Time

(MQ) | (mA) (MQ) | (mA) (mA) (sec) (sec)
AC SET SET SET SET SET SET SET
Hipot
DC SET SET SET SET SET SET SET
Hipot
Insulation | SET SET SET SET SET SET
Resistance
NOTE

Refer to paragraphs 2.3.1, 2.3.2, 2.4, 2.5, 2.62andor a full description of
programming test parameters and instruction on teostore the test setup. Test
parameters must be detforethe Guardian unit can be zeroed.

Zeroing/Offset

After setting your test parameters, zero the Gaardinit by using the automatic offset.
With no device connected, connect the appropriatdec(or other fixture) to the front
panel OUTPUT connectors.Refer to paragraph 2.8dbte connections based on tests to
be made. Test leads for AC Hipot, DC Hipot andriBasurements should be OPEN and
test leads for GR should be SHORTED.

Press OFFSET key once. Display reads “Offset BEsSI'.G Press Test Key”. Press
[TEST] key once. Display shows your test set-upress [OFFSET] key once. Display
shows your offset.  Offset has to be recalculatedh time you change your test
parameters, test leads or test fixture.

QuadTech = ™™ = fornm
Guardian 500VA < ¥tk = Eror
Hipot Tester a Offset
o) \ca
Enable

AT AT A~NCEEEEEEIE N AT

@ S02 Lead Set
ny, A
1 On O O O O () CAUTION!
Max: 5kVAC A
Stop Test T SKVDC @:‘:D—‘g
1 OO O O OE=HO
0 1 OPEN Configuration
o o o O O GND Clips placed apart
0 off c
A o o o O o OO ’_->

Figure COI-1: Zero/Offset Connection for AC Hipot, DC Hipot, & IR
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Condensed Operating Instructions

Measurement Mode

The Guardian 10kVAC Hipot Tester measures AC Hipdhe Guardian 12kVDC &
20kVDC Hipot Testers measure DC Hipot and InsufatiResistance. The Guardian
500VA measures AC Hipot, DC Hipot and InsulatiorsR&ance. Refer to paragraph 2.9
for the appropriate cable connection to the deuitder test. Refer to paragraphs 2.3.1,
2.3.2,2.4, 2.5, and 2.6 for instruction on prograng a test listed above.

AC Hipot Measurement Example:

Turn Power ON.

Allow Guardian unit to warm-up for 15 minutes.
Connect Black ground cable to Guardian GND terminal
Connect Red high voltage cable to Guardian H.\miteal.
Press [PROG] and enter your Test Parameters FABS3G] again to accept it.
STORE Test set-up (If desired).

Connect test cables in OPEN configuration.

Press [OFFSET] then [TEST] to Zero the Guardian. uni
Connect Device Under Test (DUT).

10 Press red§TOH button.

11 Press green [TEST] button.

12 Record Readings.

13 Press red§TOH button.

QuadTech = ™™ = ~ornm
Guardian 500VA < K¥'ok <= Erer
Hipot Tester O CiEt
o Cal-
Enable

OCO~NOOUITRAWNE

AT
@ S02 Lead Set
1 On OO O O () CAUTION!
Max: SKVAC A
Stop Test T SUDC
1 O O O O OE=O
0 8
o O O O o
0 Off
A o O O O O O O

Figure COI-2: S02 Cable Connection To Device UnderFest
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Section 1 : Introduction

1.1 Unpacking and Inspection

Inspect the shipping carton before opening. If dgedacontact the carrier agent

immediately. Inspect the Guardian instrument foy damage. If the instrument appears
damaged or fails to meet specifications notify Qeazh (refer to instruction manual front

cover) or its local representative. Retain thgging carton and packing material for

future use such as returning for recalibrationesvise.

1.2 Product Overview

The Guardian 500VA Hipot Tester combines threeicalitsafety tests into a single
instrument: AC hipot, DC hipot, and Insulation R#snce.The hipot test can be
programmed over a voltage range of 0.05 to 5kV A 8.05 to 6kV DC with a
min/max current detection range oftA to 100mA AC and OpA to 20mA DC.
Insulation resistance measurements are possibiB0@ at programmable DC test
voltages between 50 and 1000V. The Guardian 12k¥Ai0t Tester performs DC hipot
and Insulation Resistance. The DC hipot test carcdan programmed over a voltage
range of 0.1 to 12kV DC with a min/max current déten range of 0 A to 10mA DC.
The Guardian 20kVDC Hipot Tester performs DC higotl Insulation Resistance. The
DC hipot test can be can programmed over a voltagge of 0.1 to 20kV DC with a
min/max current detection range of @ALto SmA DC. With both the 12kV & 20kV DC
units, insulation resistance measurements arelpedsi 50@&2 at programmable DC test
voltages between 100 and 1000V. The Guardian 1@k\tApot Tester performs AC
hipot. The AC hipot test can be can programmed awssltage range of 0.1 to 10kV AC
with a min/max current detection range @iAlto 20mA AC. Each Guardian instrument
comes standard with internal storage of up to 9éarg groups. .

WARNING: HIGH VOLTAGE
The Guardian 500VA is capable of generating up0@0&/DC.

The Guardian 10kVAC is capable of generating upG@®@00VAC.

The Guardian 12kVDC is capable of generating up2@00VDC.

The Guardian 20kVDC is capable of generating upot@00VvDC
Do NOT touch the Test Terminals when the PBEdNGER LED is ON.
Always make sure theANGER LED is OFF when connecting or disconnecting thie
device under test (DUT)
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1.3 Controls and Indicators
1.3.1 Front Panel Controls and Indicators

Figure 1-1 illustrates the controls and indicators the front panel of the Guardian
500VA instrument. The Guardian 10kVAC, 12kVDC &@kVDC instruments have the
same front panel with the exception of the Maxim\Maitage Caution Warning and
Model Number. Figure 1-2 is a detailed illustatiof the key pad (4a-y of Figure 1-1).

Table 1-1 identifies the controls and indicatorthvdescriptions and functions.
8 (a-f) 7

! }

QuadTech < Remote < Program
Guardian 500VA < (/'K = Eror
Hipot Tester a Offset
o Cal
Enable

Output
-
1 On o O O O () CAUTION! . A
Stop Test T Ve skvpe A O «— 6
1 O O O O OeE=O
0 1
o o O O O GND
0 Off
A O O O O o O O .1

[ T I

1 2 3 A(a-y) 5

Figure 1-1: Front Panel Controls & Indicators

> Pass Fail C 5

8 9 Prog
t u v w

4 5 6 Dele T

m n p q - ) r

1 2 3 Clear 1

h i j k |

0 . Off Enter Rcl Sto Offset
b c d e f g

NOTE: The lower case letters inside the white buttons are for
identification purposes only. They do NOT appear on the instrument.

Figure 1-2: Close-Up Guardian Key Pad (4a-y)
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Table 1-1 : Guardian Front Panel Controls and Indiators

&

Reference | Name Type Function
Number
Fig 1-1, 1-2
1 POWER Grey Toggle Switch Applies AC power to p@itOFF, 1=0ON
2 STOP Red Push Button Stops the test in progress. Razetton :
Stop MUST be pressed before green Test button.
3 TEST Green Push Button Starts a test and applibsvoltage to the Test Terminals.
4 Key Pad White Push Buttons To program test médion.
4da 0 key White P-B Numerical key
4b . White P-B Decimal key
4c Off White P-B Turn test parameters OFF ( liprgic)
4d Enter White P-B To enter test parameters
de Rcl White P-B To recall stored test paramet&i89) from memory
Af Sto White P-B To store test parameters (1-9@nfmemory
49 Offset White P-B To initiate zeroing (offsethfition
4h 1 White P-B Numerical key
4i 2 White P-B Numerical key
4j 3 White P-B Numerical key
4k Clear White P-B To cancel parameter number apdtiagain
4] ! White P-B To examine steps 1-99, Tiotest voltage, To change status
4m 4 White P-B Numerical key
4n 5 White P-B Numerical key
40 6 White P-B Numerical key
4p Dele White P-B To delete a test step, thosevbetove up
4q - White P-B Under PROG, To select parameter for @nogning
Aar - White P-B Under PROG, To select parameter for @nogning
4s 7 White P-B Numerical key
4t 8 White P-B Numerical key
4u 9 White P-B Numerical key
4y Prog White P-B To enter and exit parameterrsgtiatus
4w 1 White P-B To examine steps 1-99, To test voltage, To change status
4x PASS Green LED When lit, indicates PASS resiufirogrammed test
4y FAIL Red LED When lit, indicates FAIL result of programdtest
5 GND Black Banana Plug Rec. Ground Reference fdr Pests
6 H.V. White Custom Banana High Voltage Output Tieah(Hipot & IR )
7 Display Indicates step, mode, limits, test setegt result
8 Indicators
8a Remote Green LED When lit indicates Remoteltesty performed
8b Key Lock Green LED When lit, indicates the keyps locked out
8c Offset Green LED When lit, indicates Offset il O
8d Program Green LED When lit, indicates Prograntfion enabled
8e Error Green LED When lit, indicates Error inegirtg test information
8f Cal Enable | Pin sized hole Used by Qualified ®er®ersonnel for unit calibration
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1.3.2 Rear Panel Controls and Indicators

Figure 1-3 illustrates the controls and indicatamghe rear panel of the Guardian 500VA,
the Guardian 10kVAC and the 12kVDC instrumentgyufe 1-4 illustrates the rear panel
of the Guardian 20kVDC instrument. Table 1-2 id&sdi the controls and indicators of
Figures 1-3 and 1-4 with description and function.

15 14 13 12 11

GPIB SCAN RS232 l
START
A 'WARNING: For continued protection RNEESAUSEYER?
against fire hazard, replace only with RESET @ ®
the same type and rating of fuse as specified for
the line voltage being used. com
A CAUTION: NO OPERATOR SERVICEABLE

PARTS INSIDE. REFER SERVICING TO :_,\&T:EE
QUALIFIED PERSONNEL.
UNDER
TEST

m—=QO0=Zmx

el

100V/120V/220V/240V
FAIL 50/60Hz

PASS

A HIGH VOLTAGE =~ POLLUTION DEGREE 2
DANGER INSTALLATION CATEGORY I

FUSE RATING

HY OUTPUT
Drive- ©)
|_|—‘W"—|_| 120v 220V | MAX POWER 10 CAL ﬂ o -
@ [63a | [315A | [] 600w [ - -
1 7

B 152 | 063 | I 1500w
trot
23 4

o >+¢@

()]

Figure 1-3: Rear Panel Controls and Indicators

15 14 13 12 11

oyl

GPIB SCAN RS232

START
A\ WARNING: For continued protection FAN 50C AUTO ON/OFF

against fire hazard, replace only with RESET @ o
the same type and rating of fuse as specified for
the line voltage being used. com

A CAUTION: NO OPERATOR SERVICEABLE

PARTS INSIDE. REFER SERVICING TO IER

LOCK

\_

QUALIFIED PERSONNEL.
l = = 1oo0v DoEy
120v
NN e 97
/\ HGHVOLTAGE  POLLUTION DEGREE 2 BEE =
DANGER INSTALLATION CATEGORY I oA
o .
@ 10 CAL
z T T
1 5 6 7 8 10

Figure 1-4: Guardian 20kVDC Rear Panel Controls andndicators
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Table 1-2: Guardian Rear Panel Connectors and Contils

Reference Name Type Function
Number
Fig. 1-3, 1-4
1 HV OUTPUT | White Custom Banana Optional ReardPatigh Voltage Output Terminal
2 Drive+ Sealed Terminal (No Connection)
3 Sense+ Sealed Terminal (No Connection)
4 Sense Sealed Terminal (No Connection)
5 Drive- (GND) | Black Banana Plug Recep. Ground Reference forestsT
6 Voltage Red 2-position DIP Switches for selecting range of AC power source:
Selector Switches (2) Set to 100V for 90-100VAC operation
(Refer to Figure 1-6) Set to 120V for 110-130VAC operation
Set to 220V for 200-220VAC operation
Set to 240V for 220-250 VAC operation
7 REMOTE Black 11 screw relay stripf Remote input signal$§ABRT, RESET, COM &
INTER LOCK
Remote output signals : UNDER TEST, PASS, &
FAIL
8 1Q CAL Hole (No Connection) Calibration for Continuity Tes
9 AC Inlet Black 3-prong receptacle| Fuse drawer and 3-wire connection for AC Powe
Module and fuse drawer Source.
(Refer to Figure 1-6) G10kVAC:
6.3A 250V 100-120V operation, 600W Max
3.15A 250V 220-240V operation, 600W Max
G12kvDC:
6.3A 250V 100-120V operation, 600W Max
3.15A 250V 220-240V operation, 600W Max
G20kvDC:
8A 250V 100-120V operation, 1000W Max
4A 250V 220-240V operation, 1000W Max
G500VA:
15A 250V 100-120V operation, 1500W Max
6.3A 250V 220-240V operation, 1500W Max
10 FAN Temp Control Fan To cool unit : ON=50°C, OFF<50°C
11 GROUND Silver banana plug screw Chassis groonaection
12 REMOTE Silver 9 pin D-Type Remote control connections
Connector
13 RS232 Silver 25 pin connector RS232 Interfaceséoial data transfer
14 SCAN Sealed Connection Port Optional ExternahBer Connection
15 GPIB Sealed Connection Port Optional IEEE-488rface Connection
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1.4 Installation

1.4.1 Dimensions

The Guardian instrument is supplied in bench caméigon. Flip feet are provided under
the front feet so that the unit can be tilted bfackconvenient operator viewing.

- =
QuadTech - -
Guardian S500VA
Hipot Tester —

o

5.625" " Pover W Cowol
140.625mm oo o o - -
(Including Feet) a Stop Test 1 O
5 o o o o 04-‘-}0
o0 ---- °
o O o O o o o ‘1 18.625"
. A 465.625mm
L 16.875" ‘I‘/(Including Front & Rear
|‘ 421.875mm 'l Binding Posts)

Figure 1-5 : Guardian 500VA, 10kVAC, 12kVDC & 20kVDC Instrument Dimensions

1.4.2 Instrument Positioning

The Guardian 500VA, 10kVAC, 12kVDC & 20kVDC instremts contain a digital
display for direct readout of the measured pararseteThe optimum viewing angle is
slightly down and about XCeither side of center. For bench operation thatfflip feet
should always be used to angle the instrumentingench or rack mount applications
the instrument should be positioned with considenafor ample air flow around the rear
panel fan ventillation hole. An open space ofeaist 3 inches (75mm) is recommended
behind the rear panel.

1.4.3 Power Requirements

A The Guardian 500VA, 10kVAC, 12kvDC & 20kVDC instremts can be operated
from a power source of 90 to 130 VAC or 200 to 230C. Power connection is via the
rear panel through a standard receptacle. Beformecting the 3-wire power cord
between the unit and AC power source make suredhiage selection switches on the
rear panel and fuse (Figure 1-6) are in accordaittethe power source being used. The
G10kVAC & G12kVDC units require a 6.3A 250V fuse fi?0V operation (3.15A 250V
fuse for 220V operation) with a max power ratingg6d0W. The G20kVDC unit requires
an 8A 250V fuse for 120V operation (4A 250V for 20peration) with a max power
rating of 1000W. The G500VA unit requires a 15A A5dise for 120V operation (6.3A
250V fuse for 220V operation) with a max powerngtof 1500W. Always use an outlet
that has a properly connected protection ground.

NOTE: If G500VA power output is to exceed 250VA, then fuaver source must be 220/240V. |
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Procedure for Changing A Guardian 500VA, 10kVAC, 1RVDC & 20kVDC Fuse

WARNING
Make sure the unit has been disconnected from@gpadwer source for at least 5 minuges
before proceeding.

Remove the fuse drawer, by inserting a flat heaehgdriver behind the small tab located
just below the 3 prong receptacle, and force oudwar

Once the fuse drawer has been removed from theument snap the fuse from the
holder and replace. Make sure the new fuse isi@fproper rating. Note that the fuse
drawer can also be used to store a spare fuse.

Install the fuse drawer back into the inlet mod@lese down) by pushing in until it locks
securely in place.

AC Inlet Module Voltage Selector Switches
100V/120V/220V/240V ~
50/60 Hz
3-Prong Receptacle

. . 90V ~ 110V —
8AT, 250V

. . 108V ~132v —

Fuse Drawer . . 198V ~ 242V —
4AT, 250V

FUSE RATING . . 216V ~ 250V —

A
FUSE RATING
120V 220V MAX POWER

[]163a]| []315A | [] eoow G10kVAC & G12kvDC
] 15A | []63A | [] 1500w | G500VA

8A 4A 1000W G20kVvDC <

Figure 1-6 : Guardian 500VA, 10kVAC, 12kVDC & 20kVDC Fuse Drawer
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1.4.4 Safety Inspection

A Before operating the instrument inspect the powkat imodule on the rear of the
Guardian unit to ensure thidie properly rated fuse is in place otherwise damage to the
unit is possible. Refer to paragraph 1.4.3.

The Guardian 500VA, 10kVAC, 12kVDC & 20kVDC unitseashipped from QuadTech
with a standard U.S. power cord, QuadTech P/N 42@B(with Belden SPH-386 socket
or equivalent and 3-wire plug conforming to IEC B2Make sure that the instrument is
used only with these cables (or approved internaticcord set) to ensure that the
instrument is provided withonnection to protective earth ground.

The surrounding environment should be free from esgive dust to prevent
contamination of electronic circuits. The surrommgdenvironment should also be free
from excessive vibration. Do not expose the Guaardinit to direct sunlight, extreme
temperature or humidity variations, or corrosiverircals.
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Section 2 : Operation

2.1 Terms and Conventions

Table 2-1: Measurement Unit Prefixes

Multiple Scientific Engineering Symbol
1000000000000000 16 Peta P
1000000000000 1@ Tera T
1000000000 19 Giga G
1000000 16 Mega M
1000 16 Kilo k
.001 103 milli m
.000001 160 micro u
.000000001 10 nano n
.000000000001 12 pico p
.000000000000001 1P femto f
ARCing: Sparking or ‘flashing over caused by a dk#own of
electrical insulation.
Current:

AC: Alternating Current. An electric current thhBs one
polarity during part of the cycle and the oppospudarity
during the other part of the cycle. Residentiakticity is
AC.

DC: Direct Current. Non-reversing polarity. The vement of

Charging Current:

Operation

charge is in one direction. Used to describe lmoitient
and voltage. Batteries supply direct current (DC).

An insulated product exhibits Hasic characteristics of a
capacitor. Application of a voltage across thseulation
causes a current to flow as the capacitor chargisis
current instantaneously rises to a high value d&g® is
applied then exponentially decays to zero as thel DU
becomes fully charged. Charging current decayseto
much faster than dielectric absorption.
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Dielectric Absorption:

Dielectric Strength:

Dielectric Withstand Test:

Discharge:

DUT:

Frequency:

Ground:

Ground:

Ground Bond Test:

Ground Continuity:

Page 30 of 104

The physical phenomenon imah insulation appears to absorb
and retain an electrical charge slowly over timppkx a voltage
to a capacitor for an extended period of time, tlyemckly
discharge it to zero voltage. Leave the capacipen circuited
for a period of time then connect a voltmeter tant measure
the residual voltage. The residual voltage is eduby the
dielectric absorption of the capacitor.

The ratio between the voltagte which breakdown of the
insulating material occurs and the distance betwien two
points subject to the applied voltage.

This is the most comn&actrical safety test performed. A
high voltage (either AC or DC) is applied to deterenif a
breakdown will occur in the insulation of the DUDielectric
Withstand is also referred to as a hipot (high piéd) test.

The act of draining off an electricahuige to ground. Devices
that retain charge should be discharged after aor IRC HiPot
test.

Device Under Test. The product being tested.

The rate at which current or voltagesrsss polarity and then
back again completing a full cycle, measured intHéz) or
cycles/second. AC Line Frequency = 50/60 Hz.

The base reference from which voltages areasured,
nominally the same potential as the earth. Also glde of a
circuit that is at the same potential as the bafsrence.

Test to verify that all conduetiparts of a product that are
exposed to user contact are connected to the poveeground.
The ground bond test is similar to the ground cuanty test.
The main difference is that the ground bond tesifies the
integrity of the ground connection using a highreat AC
signal with current level as high as 30Amps. Grbuond
provides a better simulation of how a product wéiform under
an actual fault condition.

Test to verify that all condweti parts of a product that are
exposed to user contact are connected to the poveeground.
GC Test normally performed with a low current D@rell that
checks to ensure the ground connection has aarsesb<1Q.

Operation



Insulation Resistance:

Interface:

IEEE-488:

RS232:

Scanner:
Leakage Current (LC):

Leakage Current:

Applied Part LC Test:

Earth LC Test:

Enclosure LC Test:

Line LC Test:

Operation

150514

Measures the total resisthietween any two points separated
by electrical insulation. The IR test determinew laffective the
dielectric (insulation) is in resisting the flow dflectrical
current.

General Purpose Interface Bus (GPIB). idustry standard
definition of a Parallel bus connection for the pmse of
communicating data between devices.

An industry standard definition for a Seliaé communication
link or port.

A electronic device designed to switcinatrix signals.

The residual flow of current thaws through the insulation
after a high voltage has been applied for a peoiotime. The
leakage current is equal to the applied voltageddo by the
insulation resistance. Leakage current is the nmeasured
value for AC hipot and DC hipot.

A line leakage current tedticlh measures the current that
would flow from or to applied parts and between leggpparts
such as sensor and patient leads. This test isntbst
complicated and time consuming line leakage test.

The most important and most commioth® line leakage tests.
Earth leakage current is basically the current iftmwback
through the ground conductor on the power cords heasured
by opening the ground conductor, inserting a cireuith the
simulated impedance of the human body and measuhag
voltage across part of the circuit with a true RiEmeter.

A line leakage test which measuthe current that flows
through the human body if the body had touchedetingdosure
of the DUT.

A line voltage leakage current teghudates the effect of a
person touching exposed metal parts of a produdtdatects
whether or not the leakage current that flows tglouhe

person’s body remains below a safe level. Linkdga tests are
conducted by applying power to the product beirggei® then
measuring the leakage current from any exposed| roatahe

chassis of the product under various fault condgisuch as “no
ground”. A special circuit is used to simulate thpedance of
the human body.
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Limits:

High Limit:

Low Limit;

Mode:

RAMPIng:

Step:

Page 32 of 104

The high limit is the upper value fortast to be considered a
pass. If the measured value is higher than thie Imgt the test
is considered a fail. In hipot, leakage currerd ground bond
modes a high limit is required.

The low limit is the lower value for aes$t to be considered a
pass. If the measured value is lower than thelilovt the test is
considered a fail. In insulation resistance modeva limit is
required.

The test which is to be performed such asHiot (WAC), DC
Hipot (WDC), Insulation Resistance (IR), Ground Bd®GR) or
Leakage Current (LC).

The gradual increase or decrease of veltag current over a
period of time (step).

The Guardian can perform up to 99 testssegaience. The step
number indicates in which order the tests will befgrmed. For
example if step 1 is an AC hipot test, step 2 aligot and step
3 an insulation resistance measurement then wheestais
started the Guardian will perform an AC hipot tetiowed by a
DC hipot then an insulation resistance measurement.

Operation
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2.2 Startup

Check to make sure the Red Voltage Selector Svéatolnethe rear panel agree with the
power source available. Depending on the powercsatle switch positions should be in
the up or down positions as shown in Figure 1-6 (A&t Module & Voltage Selector
Switches).

WARNING
NEVER TOUCH THE TEST LEADS IN ANY MANNER (this inaldes insulation on all wires and clipg)
when the HIGH VOLTAGE IS APPLIED and résANGER LED is ON.

USE ALL PRECAUTIONS NECESSARY TO AVOID TOUCHING THEEVICE UNDER TEST
WHEN THE REDDANGER LED IS ON OR FLASHING.

Connect the instrument power cord to the sourqeaber voltage.The instrument is to
be used only with three wire grounded outlets.

Power is applied to the Guardian instrument by pngsthe beige [POWER] toggle
switch on the front panel to ON (1 position). Thea@&ian unit should have a warm-up
time of at least 15 minutes prior to use.

WARNING
DO NOT TURN INSTRUMENT POWER ON OR OFF WITH TEST WEEES CONNECTED.

Operation with External Scanner

If the Guardian instrument is equipped with an exé scanner, then the scanner
channels must be programmed for an AC hipot, D@thgmd insulation resistance test.
When an external scanner is connected to the Garandstrument, two additional display
screens appear during programming. Refer to Eigut. Use the numerical keypad to
enter which channel or channels have HV (High) RG®ND (Low) applied during the
test. If “disable” is selected, the scanner wilit be used. The instruction “Select
Scanner Disable” prompts the user to define whicth® 8 scanner channels are high or
low per scan box. The first external scanner fsndd as Scan Box 1. Scan Box 2 is the
second external scanner. Scan Box 3 is the thitermal scanner. Up to 8 external
scanners can be added for a total of 64 channRkfer to paragraph 3.5 for external
scanner programming.

High =Disable Low = Disable
Scan Box-Channel 1 Scan Box-Channel 1

Figure 2-1: Scanner Programming Display

NOTE:
The 5000-03 Externd@canner is rated for a maximum of 5000V AC & 6MIDC.
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2.3 Programming Hipot Tests

2.3.1 Programming an AC Hipot Test (G500VA & G10kVAC units only)

Press [BUTTON]:

[PROG]

Select Test Step. Press UP or DOWN arrow key to enter test step.
[ENTER]

Select Test Mode. Press UP arrow key to display WAC.
[ENTER]

G500VA:

G10kVAC:

Select Step =1
1-99 (UP/DOWN)

Select Step =1
1-99 (UP/DOWN)

Select Mode = WAC
Press (UP/DOWN)

Select Mode = WAC
Press (UP/DOWN)

High = Disable
Scan Box - Channel 1

High = Disable
Scan Box - Channel 1

Select Scanner Disable *. Press Numerical keys to enter HIGH scanner channels.

[ENTER]

Low = Disable
Scan Box - Channel 1

Low = Disable
Scan Box - Channel 1

Select Scanner Disable *. Press Numerical keys to enter LOW scanner channels.

[ENTER]

Select Test Voltage (kV). Press Numerical & Decimal keys to enter Test Voltage.

[ENTER]

Select High Limit (mA). Press Numerical & Decimal keys to enter High current limit.

[ENTER]

Select Low Limit (mA). Press Numerical & Decimal keys to enter Low current limit.

[ENTER]

Select ARC Limit (mA) **. Press Numerical & Decimal keys to enter ARC limit.

[ENTER]

Select Test Time (sec). Press Numerical & Decimal keys to enter Test Time.

[ENTER]

Voltage =0.000kV Voltage = 0.000kV
0.05 - 5kV 0.1 - 10kV

High Limit =2.500mA High Limit =2.500mA
0.001 - 100.0mA 0.001 - 20mA

Low Limit = 0.100 mA Low Limit = 0.100 mA
0-100.0mA 0 = Disable 0-20mA 0 = Disable
ARC Limit =0.001 mA ARC Limit =0.001 mA
1-100.0mA 0 =Disable 1-20mA 0 = Disable
Test Time = Disable Test Time = Disable
0-999s 0 = Disable 0-999s 0 = Disable
Ramp Time = Disable Ramp Time = Disable
0 -999s 0 = Disable 0 -999s 0 = Disable

Select Ramp Time (sec). Press Numerical & Decimal keys to enter Ramp Time.

Select Step =1

Select Step =1

[ENTER] 1-99 (UP/DOWN) 1-99 (UP/DOWN)
STEP-01 10.0s STEP-01 10.0s
[PROG] 1.200kV WAC 0.500mA 1.200kv WAC 0.500mA
* Applicable only if an external scanner is installd. Referto { 2.2 and 3.5

*x Although the ARC detect limit can be programmed dwn to the 1pA level
(depending on instrument), the instrument will only detect (measure) the

ARC value at= 1mA.
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2.3.2 Programming a DC Hipot Test (G500VA, G12kVD@: G20kVDC units only)

Press [BUTTON]:

[PROG]

Select Test Step. Press UP o

[ENTER]

Select Test Mode. Press UP

[ENTER]

G500VA:

G12kVvDC:

G20kVvDC:

Select Step=1
1-99 (UP/DOWN)

Select Step =1
1-99 (UP/DOWN)

Select Step =1
1-99 (UP/DOWN)

r DOWN arrow key to enter test

step.

Select Mode = WDC
Press (UP/DOWN)

Select Mode = WDC
Press (UP/DOWN)

Select Mode = WDC
Press (UP/DOWN)

arrow key to display WDC.

High = Disable
Scan Box - Channel 1

High = Disable
Scan Box - Channel 1

High = Disable
Scan Box - Channel 1

Select Scanner Disable *. Press Numerical keys to enter HIG

[ENTER]

H scanner channels.

Low = Disable
Scan Box - Channel 1

Low = Disable
Scan Box - Channel 1

Low = Disable
Scan Box - Channel 1

Select Scanner Disable *. Press Numerical keys to enter LOW scanner channels.

[ENTER]

Select Test Voltage (kV). Press Numerical & Decimal keys to

[ENTER]

Select High Limit (mA). Press

[ENTER]

Select Low Limit (mA). Press

[ENTER]

[ENTER]

Select Test Time (sec). Press Numerical & Decimal keys to e

[ENTER]

Voltage = 0.000kV Voltage =0.000kV Voltage = 0.000kV
0.05 - 6kV 0.1 -12kV 0.1 - 20kV
enter Test Voltage.
High Limit =2.500mA High Limit =2.500mA High Limit =2.500mA
0.001 - 20mA 0.001 - 10mA 0.001 - 5SmA
Numerical & Decimal keys to enter High current limit.
Low Limit = 0.100 mA Low Limit = 0.100 mA Low Limit = 0.100 mA
0-20mA 0 = Disable 0-10mA 0 = Disable 0-5mA 0 = Disable
Numerical & Decimal keys to enter Low current limit.
ARC Limit =0.001 mA ARC Limit =0.001 mA ARC Limit =0.001 mA
1-20mA 0 = Disable 1-10mA 0 = Disable 0-5mA 0 = Disable
Select ARC Limit (mA) **. Press Numerical & Decimal keys to enter ARC limit.
Test Time = Disable Test Time = Disable Test Time = Disable
0 - 999s 0 = Disable 0-999s 0 = Disable 0-999s 0 = Disable
nter Test Time.
Ramp Time = Disable Ramp Time = Disable Ramp Time = Disable
0-999s 0 = Disable 0-999s 0 = Disable 0-999s 0 = Disable

Select Ramp Time (sec). Press Numerical & Decimal keys to

enter Ramp Time.

[ENTER] Select Step=1 Select Step =1 Select Step =1
1-99 (UP/DOWN) 1-99 (UP/DOWN) 1-99 (UP/DOWN)
[PROG] STEP-01 10.0s STEP-01 10.0s STEP-01 10.0s
1.200kv WDC 0.500mA 1.200kV WDC 0.500mA 1.200kv WDC 0.500mA
* Applicable only if an external scanner is installd. Referto Y 2.2 and 3.5

*x Although the ARC detect limit can be programmed dwn to the IpA level
(depending on instrument), the instrument will only detect (measure) the
ARC value at= 1mA.
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Programming an Insulation Resistance Test (G508, G12kVDC & G20kVDC only)

*

Press [BUTTON]:

[PROG]

Select Test Step. Press UP o
[ENTER]

Select Test Mode. Press UP
[ENTER]

Select Scanner Disable*. Press Numerical keys to enter HIGH

[ENTER]

G500VA:

G12kVvDC:

G20kVvDC:

Select Step =1
1-99 (UP/DOWN)

Select Step=1
1-99 (UP/DOWN)

Select Step =1
1-99 (UP/DOWN)

r DOWN arrow key to enter test

step.

Select Mode = IR
Press (UP/DOWN)

Select Mode = IR
Press (UP/DOWN)

Select Mode = IR
Press (UP/DOWN)

arrow key to display IR.

High Limit = Disable
Scan Box - Channel 1

High Limit = Disable
Scan Box - Channel 1

High Limit = Disable
Scan Box - Channel 1

scanner channels.

Low Limit = Disable
Scan Box - Channel 1

Low Limit = Disable
Scan Box - Channel 1

Low Limit = Disable
Scan Box - Channel 1

Select Scanner Disable*. Press Numerical keys to enter LOW scanner channels.

[ENTER]

Select Test Voltage (kV). Press Numerical & Decimal keys to

[ENTER]

Select Low Limit (M Q). Press Numerical & Decimal keys to el

[ENTER]

Select High Limit (M Q). Press Numerical & Decimal keys to enter

[ENTER]

Select Test Time (sec). Press Numerical & Decimal keys to e

[ENTER]

Select Ramp Time (sec). Press Numerical & Decimal keys to

[ENTER]

[PROG]

Voltage = 0.000kV Voltage =0.000kV Voltage =0.000kV
0.05 -1kV 0.1-1kv 0.1 - 1kV
enter Test Voltage.

Low Limit =_1.0MQ

Low Limit =_1.0MQ

Low Limit =_1.0M Q

0-50000 M Q 0O = Disable

0-50000 M Q 0 = Disable

0.1 - 50000 M Q 0.1 - 50000 M Q 0.1-50000 M Q
nter LOW resistance limit.
High Limit = Disable High Limit = Disable High Limit = Disable

0-50000 M Q 0 = Disable

HIGH resistance limit.

Test Time = Disable Test Time = Disable Test Time = Disable

0-999s 0 = Disable 0-999s 0 = Disable 0 -999s 0 = Disable
nter Test Time.

Ramp Time = Disable Ramp Time = Disable Ramp Time = Disable

0-999s 0 = Disable 0-999s 0 = Disable 0 -999s 0 = Disable
enter Ramp Time.

Select Step=1
1-99 (UP/DOWN)

Select Step=1
1-99 (UP/DOWN)

Select Step=1
1-99 (UP/DOWN)

STEP-01 10.0s STEP-01 10.0s STEP-01 10.0s
1.000kvV IR  0.500mA 1.000kV IR 0.500mA 1.000kv IR  0.500mA
Applicable only if an external scanner is installd. Referto { 2.2 and 3.3.
Operation
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2.5 Programming a Pause

PAUSE” is a mode selection that allows a test secgi¢o be stopped while test leads are
changed or other operations performed. A 20-ctaraiser programmable message will
be displayed on the screen when in PAUSE mode laadeist will continue when the
[TEST] button is pressed or start initiated via odéenl/O. The Under Test relay on the
remote I/O can also be cycled during PAUSE if respli

Instrument Operation in PAUSE Mode:

Up/Down (1 ) arrow can be used to cycle through alphanumésdcacters.
Right/Left (= O ) arrows go to next or previous character.

Under Test “ON/OFF":

When ON, the under test relay on remote I/O isedaguring Pause mode.
When OFF, the under test relay is open on rem@teliring Pause mode.

During test sequence when a Pause is encounterdddter stops, displays Pause and 20
character message until test button is pressed agatart is initiated via remote 1/O.

PAUSE programming menu:

Press [BUTTON]: Display Reads:
PROG] s o
Select Test Step Press UP or DOWN arrow key to enter test step
[ENTER] Prose (UPIDOWR)
Select Test Mode Press UP arrow key to display PAUSE
[ENTER] ?ause String =

Select message displayed in Pause Mode Press Numerical & Decimal keys to enter message

Under Test = OFF

[ENTER] Select by UP/DOWN
Select status of Under Test Relay Press UP or DOWN arrow key to select ON or OFF
[ENTER] ON = Under Test relay is closed during Pause Mode

OFF = Under Test relay is open during Pause Mode

[PROG] Exit Programming Mode & return to test mode
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2.6 Programming A Multi-Step Test

Each test can consist of 1 to 99 steps in sequémcexample, a typical three step test
might be an AC hipot test followed by a DC hipatttthen an Insulation Resistance test.
Each step may be programmed for any available inm¢iVAC, WDC, IR or PAUSE)
with programmed test conditions independent froendtiner step.

To change the test mode proceed as follows:

1.200KV WAC 7.50mA

+ Press [UP] arrow

To select/examine steps 2-99 Step-02 1.0s
1.500KV WDC 15.00mA

Step-03 1.0s
0.750KV IR 1.0MQ

« Press [DOWN] arrow Step-01 1.0s
To return to lower steps. 1.200KV WAC 7.50mA

+ NOTEfor a SINGLE STEP TEST
The test voltage (or current for a ground test) forStep 2 must be set to 0.00.
Likewise, for a TWO STEP test the voltage or currehfor Step 3 must be set to
0.00.

« To change a test mode select the step to be cthdhge 99) as described above.

Select Step = 1

+ Press [PROG] 1-99 (UP/DOWN)

+ Press [UP] arrow key

To select step to be changed Step-01 1.0s

1.200KV WAC 15.00mA

- Press [ENTER] Select Mode = WAC

Press UP/DOWN

+ REPROGRAM per 1 2.3.1 (AC Hipot), 2.3.2 (DC Hip@)M (IR) or 2.5 (PAUSE).
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To store a single test setup, program the test@ordance with your test specification
and paragraphs 2.3.1, 2.3.2, 2.4 or 2.5 of thisualan Follow the procedure illustrated
below. The (00) in the bottom right hand cornerdidplay denotes the # of steps

currently stored at the selected location.

Press [Sto]

Enter storage locatioior test setup

Press [ENTER] [ENTER]
Enter additional numeric narhér memory
location (If desired). Otherwise press [ENTER].

Press [ENTER]

Store Memory : 1
P/N: (00)

Store Memory : 12
P/N: (00)

Store Memory : 12
P/N: Store ?

Step-01 1.0s
1.200KV WAC 7.50mA

* To create an alpha numeric_namdor a particular memory location:

« Use the fi] arrow or [J] arrow to scroll through numeric characters O-&ntllpha

characters A-Z.

* To select the number or letter you want, pressitie arrow =].

* Then choose next number or letter and press théaigow =] again.

e Up to 11 digits can be used to identify the locatiame.

* When you are finished naming the location, pre$$I[ER] to accept name.

* Press [ENTER] to accept store.

Operation
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2.7.2 Storing a Multi-Step Test

To store a multi-step test, program the tests ao@ance with your test specification and
paragraphs 2.3.1, 2.3.2, 2.4, 2.5 and 2.6 of ttraaual. An example of an AC/DC/IR
test sequence is illustrated below.

Press [PROG]
Select Step 01
Press [ENTER] AC Test per §2.3.1

* continue entering AC test setup
*
After entering RAMP Time, display reads Select Stef
Select Step 02
Press [ENTER] DC Test per § 2.3.2
*

* continue entering DC test setup
*
After entering RAMP Time, display reads Select Ste8
Select Step 03
Press [ENTER] IR Testper 2.4
*

* continue entering IR test setup

*

After entering RAMP Time, Press [PROG]

Press [Sto] ftore Memory : _1

Enter storage location Store Memory :_3

Press [ENTER] Store Memory : 3

Press [ENTER] Store Memory s t03re’>
Step-01 1.0s

Press [ENTER] 1.200KV WAC 7.50mA

To verify the storage, prefRcl] once. Enter the storage location. PiES$TER] three
times. UsgUP] arrow key to view Steps 02 and 03. Use [DOWNbarkey to return
to Step O1.
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2.7.3 Recalling a Test Setup

To recall a test setup:
PresqRcl] once.

Enter the storage location. SOL: Step #1
Pres§ENTER] three times. MO1: Memory Location #1 /
Use[UP] arrow key to view Steps 02, 03, ... ~ MOl SO1 1.0s
Use DOWN arrow key to return to Step 01. 20kv. IR 10MQ

2.7.4 Deleting a Test Setup

To delete a test step from a test setup:
Use[UP] arrow key (0[DOWN)] arrow key) to get to that step.
PresqgProg]. (to enter programming mode)
PresgDelete] (to remove test step)
PresqgProg]. (to exit programming mode)

2.8 Instrument Zeroing/Offset

The Guardian 500VA, 10kVAC, 12kVDC & 20kVDC instremts provide automatic
zeroing/offset for lead or fixture effects. Duritige zeroing/offset process a correction is
made (subtracted out) as the result of lead leakageent and stored in instrument
memory to be applied to ongoing measurements.nfeoimum measurement accuracy it
is recommended that the unit be zeroed after poyweany time the test parameters are
changed and any time the test leads or fixturechenged. The offset is saved under
setup storage, 1 - 99 setups, and is also savadoomwer down and power back uphe
instrument should warm-up for at least 15 minutes bfore zeroing. REFER TO 1
2.9 FOR THE CORRECT CABLE CONNECTION.

QuadTech @ Remote > Program
Guardian 500VA <> Kok = B
Hipot Tester - Offset
=] Cal-
Enable

AT
S02 Lead Set
- |, A

1 On O O O O O CAUTION!
Max SKVAC A
Stop Test T 6VDC @:‘:D—'g
1 o O O O O == O
0 1 OPEN Configuration
o o o O O GND Clips placed apart
0 off
A O O O O o O O CF_->

Figure 2-2: Zero/Offset OPEN Configuration
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Offset Continued:
Proceed as follows for automatic zeroing/offset:

+ Plug the appropriate cable (or other fixture) itite front panel OUTPUT connectors,
with no device connected Refer to paragraph 2.9 for cable configuratibased on
test to be madeNOTE: Test leads for AC Hipot, DC Hipot and IR measuretae
should be OPEN before performing the OFFSET functio

Offset is GET
+ Press the [OFFSEKey. Press Test Key.

Step-01 Pass  0.0s
* Press the green [TEST] button. 1.200KV WAC 0.038mA

Green Offset LED is lit

Offset is ON

 Press the [OFFSEKgy. Press the Offset Key.
Green Offset LED is lit
Offset is OFF
* Press the [OFFSET] key once. Press the Offset Key.

* Press the [ENTER] key to acccept Step-01 1.0s
OFFSET ON or OFF 1.200KV WAC 7.50mA

The following formulas apply to the offset function

For AC offset current < §0A:

Display current :\/( current rejic-(  offset curiént

For DC offset or AC offset curreet80uA:

Display current = (current read) - (offset cutjen
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2.9 Connection to Device Under Test

Before connecting the device for test pressrdt[STOH key and make sure the red
DANGER light is OFF.

Depending on the test to be conducted (AC/DC hgrdinsulation Resistance) connect
the test cables to the front panel OUTPUT connsctétefer to the Figures 2-3 through
2-5 to determine the correct configuration. Whemg@ the black cable, with the metal
retaining bracket, make sure it is locked behireldbnnector to prevent this cable from
accidentally coming loose.

WARNING
Never touch the test leads or the device undemtiesh they are connected to the
instrument and the rddANGER light is on or flashing.

S02 Cable Lead Set

Connect the custom white banana cable to the HViextor on the Guardian instrument
and the large red alligator clip to the high sifi¢he device under test. Connect the black
banana cable to the GND terminal on the Guardiatrument and the small black
alligator clip to the low side of the device undest.

QuadTech = Remote <= Program
Guardian 500VA < ¥k <= Eror
Hipot Tester O G
o Ca-
Enable

= e =0 AT

S02 Lead Set

-
1 On OO O O (@) CAUTION!
Max 5KVAC A
Stop Test T 6KVDC
1 o O o O O O
0 1
o O O O O
0 Off
A o O O O O O O

Figure 2-3: Connection for Hipot/IR Test (Using SOZable Lead Set)
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S07 Power Entry Adapter

The SO7 (or G14) Power Entry Adapter Cable allowsA\& inlet connection of product
to Guardian unit via a three lead set. The leadsist of a white plug for connection to
HV output, a black banana plug with retaining bedckor connection to the GND
terminal and a black spade lug also for connedimo®@ND. Figure 2-4 illustrates the
connection of the SO7 Power Entry Adapter Cabkla¢oGuardian S00VA unit.

e Remote  a Program

QuadTech )
Guardian 500VA <= ¥tk <= Eror
Hipot Tester e Offset
o Cak
Enable
-
1 on o O O O - caumon ny, A
Max 5kVAC A .
1 Stop Test T i @:‘:D— White
O O O O OE=O Banana
0 1 Plug
O O O O O GND to
0 Off H.V.
AN o O O O O O O
Black Spade Lug Bl";ﬁs gB‘z?tr;]ma
. 1o GND Retaining Bracket
1 Remove DUT's power cord to GND
from AC inlet module
S07 3
R Power Hipot Connection
DUT (Monitor) [ ] } Entry
\ Adaptor

e T

2 Plug S07 Adaptor into DUT's AC inlet module

Figure 2-4: Connection for Hipot/IR Test (Using SOPower Entry Cable)
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S03 Corded Product Adapter

The S03 Corded Product Adapter allows a three preogptacle connection for product
to Guardian unit through a two lead set. Thedeaaahsist of a white plug for connection
to HV output and a black banana plug for connectmothe GND terminal.  Figure 2-5
illustrates the connection of the SO03 Corded Prbdwutapter to the Guardian 500VA
instrument.

QuadTech a» Remote @ Program
Guardian 500VA < Kok = B
Hipot Tester - Offset
o Cal
Enable

> pass i > Ouput
- ., A

1 On O O O O O CAUTION!
Stop Test T Ve skvpe A@‘:D
1 o o o o oq—l-vo
0
. ‘ o o o o o GND
0 off
AN o O O O O O O
White
Banana
o Plug
b ~ to
[ ] H.V.
QuadTech

DUT plugged into S03
Adaptor

DUT (Monitor)

DO NOT TOUCH WHILE UNDER TEST

MAX. VOLTAGE
5KVAC
6kvDC

S03 Corded Product Adapter

Figure 2-5: Connection for Hipot/IR Test (Using SO orded Product Adaptor)
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2.10 Measurement Procedure

Before a measurement is made, verify the following:

Guardian instrument power is ON
15 minute warm-up

Test parameters programmed

Test Setup stored

Offset function selected

Device Under Test (DUT) connected

OO WNPE

The operator has a choice of performing a tesbatep-up conditions (test conditions at
which the instrument was last powered down), oaliiey one of 99 possible stored
setups. Refer to paragraphs 2.3, 2.4, 2.5 ord@.éstructions to change the test mode

and/or test conditions.

To initiate a test at “power-up conditions” proceedas follows:

+ Pres4STOH
Green Offset LED is lit

+ Press [TEST]
Danger LED flashes, Offset LED is lit
Green PASS LED is lit
+ Press$TOH
Any time to stop test
Green Offset LED is lit
2.10.1 Viewing Test Results:

To VIEW the test results (from a multi-step test):

Step-01 1.0s
1.200KV WAC 7.50mA

Step- 01 Pass 0.0s
1.200KV WAC 0.012mA

Step-01 1.0s
1.200KV WAC 7.50mA

PresdRCL]. The instrument prompts “Memory Location?”

Presd0].
Pres§ENTER].
Then scroll up and down to view the test results.
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2.11 Initial Parameter Settings

The Guardian 500VA, 10kVAC, 12kVDC and 20kVDC instrents have a number of
parameter settings that seldom require changen#tieiment will power-up with default
settings. Each of these parameters are listedeinable 2-2 and can be changed using

the following procedure.

Table 2-2: Initial Parameter Setting

Display Range Default Value
A General Setting
Contrast 1-15 6
Beep Vol. ON:1,2,3/OFF 3
Scan No. 1-8 1
Fail Retest ON/OFF OFF
Print PASS ON/OFF OFF
Print FAIL ON/OFF OFF
Timer U/D UP/DOWN DOWN
B Timing Setting
Pass Hold 0.2-99.9s 0.5
Step Hold ON:0,0.1-99.9s 0.2
Judg. Wait 0.1-99.9s 0.3
DC Wait 0.0-99.9s 0.0
Pass On Continuous, 0.1 — 99.9s CONT
C Special Setting
G500VA, 10kVAC only AC-V Freq. 50-60 Hz 60
WV Auto Range | ON/OFF OFF
IR Auto Range ON/OFF ON
Soft. AGC ON/OFF ON
Password ON/OFF OFF
IEC 601-1 ON/OFF OFF
Lock Recall ON/OFF OFF
Discharge 0.05 — 20kV (G500VA, G12kV, G20kV 5.1kV
D Remote Setting
GPIB Addr. 1-31 3
Baud Rate 0.3,1.2,2.4,4.8,9.6,19.2 kbps 9.6
GPIB Comp. ON/OFF OFF
NOTE

The codes for entering Initial Parameter settinglenare different for each instrument. The codeshe®
G500VA, G10kVAC, G12kVDC & G20kVDC units are:

Unit
Guardian 500VA
Guardian 10kVAC
Guardian 12kvDC
Guardian 20kvDC

Code
[ENTER] [5] [0] [0]
[ENTER] [1] [0] [0]
[ENTER] [1][2] [0]
[ENTER] [2] [0] [0]

Operation
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To select initial parameter setting mode:

Press [ENTER] and then [5] [0] [O]

Press —>» (Press numerical keys & ENTER) A. General Setting
Press T (Press OFF key & ENTER) i'_Cl%mraSt =4
Press T (Press OFF key & ENTER) éﬁ?fg%v‘zg;:o}fgy)
Press T (Press numerical keys & ENTER) 5 ScanNo. =1
Press T (Press OFF key & ENTER) i
Press T (Press OFF key & ENTER) S o orF
Press T (Press OFF key & ENTER) o oo
Press T (Press OFF key & ENTER) o e oo
Press <«— A. General Setting
Press T B. Timing Setting
Press —» (Press numerical keys & ENTER) Cl)zzpf";g_ggd =_10s
Press T (Press numerical keys & ENTER) gns’toe“i Hoe e
Press T (Press numerical keys & ENTER) 5. Judg. Wait=_01s
Press T (Press numerical keys & ENTER) g:OD_%X\_/:s" =-00s
Press T (Press numerical keys & ENTER) g;’t?:usofs ” ; f_ogl\ggs

Continued on next page.
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Initial Parameter Settings — continued:

Press <«— B. Timing Setting
Press T C. Special Setting
Press T (Press numerical keys & ENTER) éb'f%bVHFzreq' = _60Hz
Press T (Press OFF key & ENTER) S topanae - OFF
Press T (Press OFF key & ENTER) e
Press T (Press OFF key & ENTER) vt
Press T (Press OFF key & ENTER) e o
Press T (Press OFF key & ENTER) ot ke
Press T (Press numerical keys & ENTER) élr;/'é?fk(gg,‘zigy';':
Press T (Press numerical keys & ENTER) o Discharge = 510KV
Press <«— C. Special Setting
Press T D. Remote Setting
Press T (Press numerical keys & ENTER) i‘_GSTB Addr. =3
Press T (Press OFF key & ENTER) S o
Press T (Press OFF key & ENTER) v

Note: The AC Frequency parameter setting is applicabléhéo Guardian 500VA and
10kVAC instruments only. lllustrated above is taetire scroll through the initial
parameter settings. The parameters can be chamggdarly. To exit Initial Parameter
Setting mode, press [PROG]. The display will netio test set-up.
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2.11.1 General Settings

In Initial Parameter Setting mode, the Guardian\#®0L0kVAC, 12kvVDC and 20kvDC
instruments have seven programmable parametesd listder “General Setting”. These
parameters are Contrast, Beep Volume, Scan Box Myrihil Retest, Print PASS, Print
FAIL and Timer U/D.

2.11.1.1 Contrast

The Contrast of the display is adjustable from 15— A value of 1 is brightest , a value
of 15 is darkest. The default setting for Coritra$.

Note:
Contrast can be adjusted at any time the unitugeped up by pressing the left/right
arrow key.
If display is totally blank, press the right arr&aey to bring the Contrast back.

211.1.2 Beep Vol.

The volume of the buzzer has four levels of adjestm OFF, 1, 2 & 3. When OFF is
selected the buzzer will not sound. When [1] ieced the buzzer emits a low volume
sound. [2] corresponds to a mid level volume @jatprresponds to a high level volume.
The instrument default value is 3 for Beep Volume.

2.11.1.3 Scan Box No.

The Scan Box No. setting allows the option of ctatg which scan box is being used.
The range is 0 — 8 and the default value is 1 (fHrternal Scanner). A value of “0”
denotes that no scanner is attached.

2.11.1.4 Fail Retest

The Falil Retest setting allows the option of auttiengetest of a device upon fail. The
programmable setting is ON or OFF and the defiting is OFF.

2.11.1.5 Print PASS
The Print PASS function of the Guardian 500VA, YBKC, 12kVDC and 20kVDC
instruments is used in conjunction with the printgerface. The instrument default

value is OFF. When Print PASS is selected ONekedata will be printed out when a
PASS occurs.
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2.11.1.6 Print FAIL

The Print FAIL function of the Guardian 500VA, 10KRZ, 12kVDC and 20kVDC
instruments is used in conjunction with the printgerface. The instrument default
value is OFF. When Print FAIL is selected ON, tést data will be printed out when a
FAIL occurs.

2.11.1.7 Timer U/D

Timer U/D controls/changes whether the test timent® down or counts up. The range
for Timer U/D is UP or DOWN and the default valseDOWN.

2.11.2 Timing Settings

In Initial Parameter Setting mode, the Guardian\#®0L0kVAC, 12kvVDC and 20kvDC
instruments have five programmable parametersdligteder “Timing Setting”. These
parameters are Pass Hold, Step Hold, Judg. WaitzMa and Pass On.

2.11.2.1 Pass Hold

The Pass Hold setting allows the option of programg a hold time for a PASS buzzer
after a single or a multiple step test. The rafogedPass Hold is 0.2 — 99.9 sec and the
default value is 0.5sec. Refer to Figure 2-6.

2.11.2.2 Step Hold

The Step Hold setting allows the option of prograngra hold time between steps. The
range for Step Hold is ON, 0.1 — 99.9sec. anddéfault value is 0.2sec. When Step
Hold is ON, the test will stop after each step display PASS/FAIL for that step. Refer
to Figure 2-6.

211.2.3 Judg. Wait
The Judgement Wait setting allows the option ofgpimming a hold time on each step.
This allows the device to be fully charged priorataneasurement being made and then

judged PASS/FAIL. The range for Judgement Wadt.is— 99.9sec and the default value
is 0.3sec. Refer to Figure 2-6.
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211.2.4 DC Wait

DC Wait is for a fixed discharge time (dischargeuit in effect) after the measurement
for DC HIPOT ONLY. The range for DC wait is adjusi@ from 0.0 to 99.9 seconds and
the default value is 0.0s. Refer to Figure 2-6.

Voltage A

Judgement} Judgement |

Wait i DC Wait
> Wait >
: o i
STEP
Prqgrammed STEP 1 Hold STEP 2
Discharge < >
Voltage
>
< < ) < P P Time
Ramp DC Test Discharge Ramp AC Test T—iAo?dS

Figure 2-6: Timing Diagram Guardian Hold Settings
2.11.2.5 Pass On

This function applies to the Pass Relay on the Remi® interface. The PASS ON

setting provides the option of programming a pasayr closed time after a PASS
condition at the completion of the test. When seZONT, the relay opens at start of next
test or when unit is reset. Use the numerical kbgs [ENTER] to enter the time in

seconds. The range for PASS ON is 0.1 — 99.9se€C@NT (continuous) and the

instrument default value is CONT. The beeper aiflo sound for the duration of the
Pass ON time to indicate the test is complete.

2.11.3 Special Settings

In Initial Parameter Setting mode, the Guardian\#0L0kVAC, 12kvVDC and 20kvDC
instruments have eight programmable parameteesdlishder “Special Setting”. These
parameters are AC-V Frequency, WV Auto Range, IRoARange, Software Automatic
Gain Control, Password, IEC 601-1, Lock Rcl andcbésge.

21131 AC-V Freq
The AC V Freq. setting allows the option of programg the frequency for the AC hipot
test. The range of AC-V Freq. is 50 — 60Hz anel dlefault value is 60Hz. AC-V

Freuency is applicable to the Guardian 500VA andr@an 10kVAC Hipot Testers. It
is notapplicable to the Guardian 12kVDC or Guardian 2DKVinstruments.

Page 52 of 104 Operation



150514

2.11.32 WV Auto Range

In an AC or DC Hipot test, the WV Auto Range seftpermits the use of the full scale
current range (ON) or using the user programmedimnax current limit (OFF). The
low current range (3mA full scale) results in iresed measurement resolution. The
default value of WV Auto Range is OFF. “WV” denstavithstand voltage as in
dielectric withstand voltage.

2.11.3.3 IR Auto Range

The Insulation Resistance Auto Range function aate range off or on for insulation
resistance measurements. In an inulation resist@stevhen IR Auto Range is ON, the
Guardian instrument begins the resistance rangsdbas the programmed low limit and
adjusts ranges to the optimum measurement range. défault value of IR Auto Range
is ON. When IR Auto Range is selected OFF, thenlasurement speed increases by
50%.

2.11.3.4 Soft. AGC

The Software Automatic Gain Control setting allothe option of correcting the output
voltage (ON). This is okay when measuring ressstaut under special circumstances
when measuring large capacitive devices it is tzeselect Soft. AGC OFF. The default
value is ON.

2.11.3.5 Password

The Password setting allows the option of locking the System Settings, Clear RAM

and Key Lock functions when ON is selected. Thesperd can be up to 8 digits using
the numerical keys 0 through 9. When a passwoehtered, the Guardian unit comes
back with “CHK : " and the password needs to btered a second time to identify.

Pressing the [Dele] key will clear the password gstered. This password will also

change the password for front panel lockout.

If the password function has been turned ON andassword entered, then System
Settings, Clear RAM and Key lock are de-activatethe override to a password is
[ENTER] [8][5][2][41[6][3][1][7][9] [ENTER]. The display will then show the
password. Return to System (Special) Settingsstbte the password function.

Figure 2-7 illustrates the password setting fumcti@he Guardian 500VA Initial
Parameter Entry Code ( [ENTER] [5] [0] [0]) is usedFigure 2-7. Refer to paragraph
2.11 for Initial Parameter Entry Codes for the GIAK, G12kVDC and G20kvDC
instruments.
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Password Example:

Press [BUTTON]: Display Reads:
[ENTER] [5] [O] [O] A. General Setting
@ @ C. Special Setting
1. AC-V Freq =_60Hz
= 50 - 60Hz
@ @ @ 6. Password = OFF
On/Off (OFF Key)
[Off] SIN:
[1] [2] [3] (Example Password) SN
SIN: ***
[ENTER] CHK:

6. Password = ON

[1] [2] [3] [ENTER] On/Off (OFF Key)

Step-01 0.0s
[PROG] 1.000kV  WAC 1.0MQ

Turn instrument OFF. Turn instrument ON again.
[ENTER] [5] [0] [O] DOES NOT BRING UP SYSTEM SETTINGS!
Use PASSWORD OVERRIDE'to display current password.

[ENTER] [8] [5] [2] [4] [6] [3] [1] [7] [9] [ENTER]

S/N: 123

[ENTER] [1] [2] [3] (Enables System Settings) A. General Setting

Clear Memory?

[CLEAR] [1] [2] [3] [CLEAR] (Enables Clear RAM) ENTER o ves
Step-01 0.0
[1] [2] [3] [Off] (Enables Key Lock) | Toboly WA Lono

Figure 2-7: Setting a Password
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2.11.3.6 IEC 601-1

The IEC601-1 feature is applicable to DC hipot testy (G500VA, G12kVDC &
20kVDC instruments). This test is Insulation Bréakn per IEC60601-1, Clause 20.
The Guardian instrument will initially apply % thgrogrammed test voltage, then
gradually apply a linear ramp to the test voltagerdhe programmed ramp time until the
required test voltage is achieved. The Guardiatrument holds the voltage for the
programmed test time then ramps back down iderttictde ramp up.

A
Voltage

Programmed
Level

1/2 Programmed
Level

. Time
%(0) (1) t(2) t(3) ~ seconds

t(1) - t(0) = 10 seconds t(2) - t(1) = 60 seconds t(3) - t(2) = 10 seconds

Figure 2-8: 1/2 Programmed Test Voltage

Within Initial Parameter Special Settings, use [{@#] key on the Guardian instrument
keypad to enable/disable the IEC-601 function. défault setting is OFF.

2.11.3.7 Lock Recall

“Lock Rcl” is used to lockout the ability to recallored information. The range for Lock
Rcl is ON or OFF and the default value is OFF. eWthe front panel is locked using the
“Key Lock” function (12.11) memory locations may miay not be recalled. If Lock Rcl
is ON, memory locations can not be recalled wheay‘Kock” is ON. When Lock Rcl is
OFF, memory locations can be recalled.
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2.11.3.8 Discharge

The Discharge function lets the user to set voltdge the G500VA, G12kVDC or

G20kvDC instrument will discharge to upon completiof a hipot test. Use the
numerical keys then [ENTER] to enter a voltage galu kV. The range is 0.05kV to
20kV and the instrument default value is 5.10k\heTime it will take to discharge to a
specific voltage is dependent on the capacitanabeDUT. The Discharge time is a
natural log function.

-

VOLTAGE

Programmed
Discharge - -/ ——— — —— — — — — — — - L
Voltage

4

< P Pig » TIME
Ramp Test Discharge

A
y
A
y

Figure 2-9: Discharge
2.11.4 Remote Settings

In Initial Parameter Setting Mode, the Guardian \B@0 10kVAC, 12kvDC and
20kVDC instruments have three programmable parasielisted under “Remote
Setting”. These parameters are GPIB Address, Baid and GPIB Compatibility.

21141 GPIB Addr.

The GPIB Addr. setting allows the option of programg the GPIB (IEEE-488) address.
The range is 1 — 31 and the instrument defaulteveB.

2.11.4.2 Baud Rate

The Baud Rate setting allows the option of selgdtive Baud Rate in kbps. The range is
0.3,1.2,2.4,4.8, 9.6, and 19.2 kbps. The insént default value is 9.6 kbps.

2.11.4.3 GPIB Comp.

“GPIB Comp” is the compatibility function of the GBVA, 10kVAC, 12kvDC and
20kVDC units. “GPIB Comp” can be selected ON or OHe instrument default value
is OFF. When selected ON the Guardian 500VA, 18RY 12kvVDC and 20kVDC
GPIB data output is compatible with the Guardia@®GPIB data output.
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2.12 Front Panel Lockout

With front panel lock in effect the ability to chgantest conditions is prohibited. Only the
[TEST] and ETOHR buttons and the setup recall function ([Rcl]) rectional.

Front Panel Lockout Codes

Unit Code
Guardian 500VA [5] [0] [O] [OOff]
Guardian 10kVAC [1] [O] [O] [OOff]
Guardian 12kvDC [1] [2] [O] [OOff]
Guardian 20kvDC [2] [O] [O] [OOff]

To activate the front panel lockout:

« With the instrument in standby statu$ST[OH button previously pressed and no
lights flashing) enter the Front Panel Lockout Codéeng the data entry keys. The
green KEY LOCK indicator light will illuminate indating the instrument is in the
lockout state. The display shows the test set-up.

To deactivate the front panel lockout:

« With the instrument in standby statu$ST[OH button previously pressed and no
lights flashing) enter the Front Panel Lockout Codéeng the data entry keys. The
green KEY LOCK indicator light will go out indicaitg the instrument is no longer in
the lockout state. The display shows the testipet-

NOTE
Code for lockout will change if password has bestered (1 2.11.3.4)

2.13 Software Version Display

The version of software, installed in the instrumes displayed on the front panel upon
instrument power-up.
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2.14 Clear Setup Memory

All stored test conditions in instrument memory §9ups) can be cleared with a few key
strokes.

Clear Memory Codes
Unit Code
Guardian 500VA [Clear] [5] [0] [O] [Clear]
Guardian 10kVAC [Clear] [1] [O] [O] [Clear]
Guardian 12kvDC [Clear] [1] [2] [O] [Clear]
Guardian 20kvDC [Clear] [2] [0] [O] [Clear]

To clear setup memory:

« With the instrument in standby status ([STOP] dutpreviously pressed and no
lights flashing) enter the Clear Memory Code usheydata entry keys.

Clear Memory ?
ENTER = Yes

* Press [ENTER]

Guardian 500VA GPIB Address : 03
Version : 1.03 Baud Rate : 9600

* The Beeper sounds loud (to alert that memory has bkeared) and all LED’s flash
once. The display is held for just a few seconus$ then reverts to the test set-up
display.

* The Beeper will remain ON until it is turned OFF bwntering Initial Parameter
Setting mode [ENTER 500], selecting [A. GenerdttiBg], [2. Beep Vol. = OFF]
and pressing [ENTER]. Remember to press [PROGkibInitial Parameter Setting
and return to test set-up display.
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Section 3 : Interface

3.1 Remote

A 9 pin D-series remote control connector is lodabe the rear panel of the Guardian
instrument. There is a black 11 screw relay doiphe remote output signals : UNDER
TEST, PASS & FAIL and input connections : START, &, COM & INTER LOCK.

Inputs require a contact closure and outputs pep@dontact closure, as illustrated in
Figure 3-1.

Before connecting the instrument to its power seuheinterlock function on the rear
panel remote connector must be properly utiliz&this is an important safety feature
for the protection of the operator. Turn on of the instrument's high voltage is it
with no interlock connection and is functional wittee interlock jumper in place (as
shipped from the factory).

—a

RESET

I

START

I

RESET

COM

INTER
LOCK

PASS FAIL

9-PIN Remote Connector

UNDER
TEST

m—=SQOZmM2=3

PASS

FAIL

11 Screw Terminal Strip

Figure 3-1: Remote Control Connector
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The G500VA, 10kVAC, 12kVvDC and 20kVDC instrumentsvb three output signals on
the rear panel. The UNDER TEST output terminashsrt during TEST as the relay
contacts connect to the device powered by 115VAQ anrent< 0.3A. The PASS
output terminal is short when the DUT is judged GIDOThe FAIL output terminal is
short when the DUT is judged NO-GOOD.

Figures 3-2 and 3-3 illustrate possible remote robrdonnections. Use extreme care
when using a remote control connection as the Migltage Output is being turned ON
and OFF with with an external signal.

START
q RESET
COM
INTER
LOCK
UNDER | |
TEST
RESET START
PASS
FAIL

11 Screw Terminal Strip

m—aQ0Zm>™X

Figure 3-2: Single Control of TEST or STOP

START START
:! RESET RESET
com
INTER
LOCK
NO
UNDER
TEST
PASS
FAIL

11 Screw Terminal Strip

m—aQ0Zm>=X

Figure 3-3: Continuous Control of STOP
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STOP
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CLOSE
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CLOSE

OPEN

CLOSE

OPEN

CLOSE

OPEN

CLOSE

INTERLOCK OPEN
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PASS CONDITION FAIL CONDITION

45ms 45ms

300us

300us

Figure 3-4: Guardian Instrument Timing Diagram
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3.2 RS232 Interface (Optional)

An RS232 interface is optional for the Guardian 380 10kVAC, 12kVvDC and
20kVDC instruments.

3.2.1 PIN Configuration

The black 25-PIN connector is located on the remvep of the Guardian instrument.
Figure 3-5 illustrates the RS232 PIN configuration.

O DB25 Female
Shield 1 14 Secondary Received Data
1 G
. Transmitter Signal Timing
) Received Data 2 O 15 (DCE Source)
3 Transmitted Data 3 O 16 Secondary Transmitted Data
Receiver Signal Timing
4 Clear to Send 4 O 17 (DCE Source)
Request to Send 5 18 Local Loopback
5 G
DCE Ready 6 19 Secondary Clear to Send
6 G
Signal Ground 7 20 DTE Read
: : G '
Received Line Signal
8 Direct 8 O 21 Remote Loopback
(Reserved for Testing) 9 22 Ring Indicator
o G
(Reserved for Testing) 10 23 Data Signal Rate Selector
10 G
. Transmitter Signal Timing
11 (Unassigned) 11 O 24 (DTE Source)
Secondary Received
12 Line Signal Direct 12 O 25 Test Mode
Secondary Request to
13 Send 13
Shield DCE: Data Communications Equipment
@ DTE: Data Terminal Equipment
Guardian 500VA, 10kVAC, 12kvDC & 20kvDC Guardian 500VA, 10kVAC, 12kvDC & 20kvDC
RS232 Interface PIN Configuration: Rear Panel View RS232 Interface Pin Designations

Figure 3-5: RS232 PIN Configuration
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3.2.2 RS232 Specifications

Data bits: 8

Stop bits: 1

Parity: None

Baud Rate: 0.3/1.2/2.4/4.8/9.6/19.2 (k) Softwaete&able
EOS: CR + LF

Echo: Off

Selecting Baud Rate

Setting the baud rate is done in the initial part@msettings, 1 2.10.4.2. Select the initial
parameter Remote Settings, then select Baud Rate.

Parameter Function Range Default Value
Baud Rate Select Baud Rate 0.3t0 19.2 9.6]kbps

Use the numerical keys to select baud rate thessJENTER]. Press [PROG] key to
exit initial parameter settings.

3.2.3 RS232 Commands

The command set for the RS232 interface is the sentlee IEEE-488 interface command
set listed in paragraphs 3.3.3 through 3.3.5 af ttstruction Manual.

NOTE
CR + LF is the end code for the RS232 Commands.
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3.2.4 Sample QuickBasic Program

CLS
REM

OPEN "com2:9600,n,8,1,rs" FOR RANDOM AS #2:

PRINT #2, "*idn?" 'get unit identification
FOR j=1 TO 2000: NEXT j

‘determine number of bytes at com port
DO WHILE (LOC(2) = 0)
FOR j=1TO 2000: NEXT j
LOOP

' then get the rest of the string
Y =X+ LOC(2)

DO WHILE (X <>Y)

Y=X

FOR j=1TO 2000: NEXT j
X =L0OC(2)

LOOP

'read information at com port
R$ = INPUTS$(X, #2)

'print identification to screen
PRINT R$

CLOSE #2
END
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3.3 IEEE-488 Interface (Optional)
3.3.1 PIN Configuration

An optional IEEE-488 interface is available for tBaardian 500VA, 10kVAC, 12kVDC
and 20kVDC instruments. The interface is factorgtaled when the unit is ordered.
Connection through a blue 24 pin connector (labé€ltB) on the rear panel. This
interface can be used to interconnect a systenaicwmg a number of instruments and a
controller in which each meets IEEE Standard 48&t&ndard Digital Interface for
Programmable Instrumentation). Figure 3-6 illussathe PIN Configuration of the
IEEE-488 interface.

o

Y
N DIO1 1 O] 3 13 | DIOS
) DIO2 2 O] 3 14 | DIO6
s DIO3 3 O] 3 15 | DIO7
. DIO4 4 = E 16 | DIO8
5 EOl 5 = E 17 | REN
. DAV 6 O] 3 18
; NFRD | 7 O] 3 19
o NDAC | 8 O] 3 20
o IFC 9 O] 3 21
1 SRQ | 10 O] 3 22
u ATN 11 O] 3 23
1 12 O] 3 24
-
@) L L
Guardian 500VA, 10kVAC, 12kVDC & 20kVDC Guardian 500VA, 10kVAC, 12kVDC & 20kVDC
IEEE-488 Interface: Rear Panel View IEEE-488 Interface: PIN Configuration

Figure 3-6: PIN Configuration IEEE-488 Interface
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3.3.2 |IEEE-488 Interface Codes and Messages

The IEEE-488 (GPIB) address is defined in the ahittarameter Setting mode by
selecting [Remote Setting] and [GPIB address].feR® paragraph 2.10.4.

The Guardian unit is in a remote control statuswihe REMOTE LED is ON.
To switch to Local from Remote press the [PROG], kitgyabled by LLO message.

The only controls functional under Remote operat®jiPROG], which switches to Local
and [STOP] which resets the unit.

Table 3-1 defines the IEEE-488 Interface codesthan function. Table 3-2 defines the
IEEE-488 interface messages and their function.

Table 3-1 : IEEE-488 Interface Codes

Code Function

SH1 Source Handshake

AH1 Acceptor Handshake

T4 Basic Talker Function

L4 Basic Listener Function
SRO No Service Request Function
RL1 All Remote/Local Function
PPO No Parallel Poll Function
DC1 All Device Clear Function
DTO Device Trigger Function
Co No Controller Functions

Table 3-2 : IEEE-488 Interface Messages

Interface | Function Description

Message

GET Ground Execute Trigger Response depends ofblb&, setting to TEST or STOR
GTL Go To Local Switch unit to local

SDC Selected Device Clear Reset the unit

LLO Local Lockout Disables [PROG] switch to local

IFC Interface Clear Reset bus interface
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3.3.3 |EEE-488 Interface Commands

The IEEE-488 interface function is controlled by@Scommands which include:
{[command + parameter] ; [command + parametenpelirry code}

The length of the string is 128 characters. has necessary to input any sign or space
between the command and parameter. Any two comsnead be connected by "," and
[Ending Code]. Ending Code can be any type in & 868.

Table 3-3 : IEEE-488 Interface Ending Codes

Ending Code
LF

CR+LF

EOQI

LF + EOI

CR + LF + EOI

NOTE
The data can be sent out by the IEEE-488 intettiaeehieve transfer function. The data command s
{string message + ending code}. The ending cadedisted in Table 3-3.

NOTE:CR + LF is the ending code for the RS232 Commands.

3.3.4 Error Messages

Possible error messages for the Guardian 500VAYAQk 12kVDC & 20kVDC units
are divided into two categories. There is a sedrofr messages that apply to the normal
operation of the instrument and a second set of enessages that apply to the operation
of the instrument with a GPIB (IEEE-488) Interfacstalled. Refer to Table 3-4.

Table 3-4: Error Messages

Operation Error Number Message Description
Normal 100 HARDWARE FAILURE
101 Consult QuadTech for SERVICE
102
Discharging
GPIB Error 0 Save OK!
Error 1 The command is INVALID!
Error 2 The parameter is INVALID!
Error 3 TEST can NOT be initiated!
Error 4 Scan Box is NOT CONNECTED!
Error 5 Can NOT set Channel # to ZERO!
Error 6 Set Channel HIGH OR LOW, NOT BOTH!
Error 7 No DATA to RECALL! (No Data stored in rdckcation)
Error 8 No MEMORY for STORAGE! (Invalid memory lation)
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3.3.5 Listener Functions
Table 3-5 contains the IEEE-488/RS232 Interfacermand list. This commands are
described on the following pages in order of iteaimber.

Table 3-5 : Command List

ltem | Command Parameter | Function

1 STOP X stop test

2 TEST X start test

3 SHOW (?) {c} set testing value

4 STEP (?) {n} set Step

5 MODE (?) {n]c} set test mode

6 SOUR (?) {f} set output voltage or current

7 VOLT (?) {f} set output voltage

8 CURR (?) {f} set output current

9 HILI (?) {f]*} set High Limit

10 LOLI (?) {f]*} set Low Limit

11 SARC (?) {f|*} set ARC

12 BOXN (?) {n} Set Box number

13 HICH (?) {n]*} set High Channel

14 LOCH (?) {n]*} set Low Channel

15 TIME (?) {f|*} set the test time

16 RAMP (?) {f|*} set the voltage rise time

17 OFST (?) {c} set offset

18 *SAV {n} save the setting value

19 *RCL {n} read the setting value

20 CLER X clear the memory

21 *IDN (?) X check the unit number

22 *DDT (?) {n]c} set the response to Trigger

23 *TRG X execute Trigger command

24 *RST X reset the unit

25 DEV(?) {n} selects LC Device

26 LINE(?) {n} selects LC Line Input

27 POWER(?) {n} selects LC Power

28 PWHI(?) {f]*} set Power High Limit

29 PWLO(?) {f]*} set Power Low Limit
Where X: no parameter required

n: indicates integer

f: indicates floating

c: indicates memory mark

*. indicates the "*" character of ASCII
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1. STOP
Stop testing, same as STOP on front panel.
2. TEST
Start testing, same as START on front panel.
3. SHOW (?) {c}
Set and check the testing value, [STATUS] [STEP]ODE] [SOURCE]
[MEASURE] [TIMER] [CHAN] [SAVE]
The command can connect each parameter with {th Bparameter can be
abbreviated. Ex: STA=STATUS, STE=STEP, SO=SOUREA5SAVE
A delay > 150 msec should be used between commands duriasumeenents.
4. STEP (?) {n}
Set step number (1 - 99). Set step number fefirb setting test conditions for
that step.
5. MODE (?) {n | c}
Set test mode by number or memory sign.

Mode Number Memory Sign
AC Hipot 1 A or WA
DC Hipot 2 D orWwWD
Insulation Resistance 3 lor IR
Pause 5 P or PS

If testing mode is changed the test conditionsbvélcleared to the initial value.

Pause Mode

PSTR(?) {string}

{string} maximum of 20 characters and <spaces>natevalid.
Under Test Signal:

PUTS (?) <0 or 1>" and "PUTS?"

0=0ff,1=0n

6. SOUR (?) {f}
Set the output voltage of current according to enselected.

Mode SOURCE Output

AC Hipot f=0.05-5.0kV/0.1 - 10kV

DC Hipot f=0.05-6.0kV/0.1 —12kV/ 0.1 -0
Insulation Resistance f=50-1000 V/ 100 —QMO

The output voltage for current can be set by SQUROLT or CURR directly.
VOLT or CURR is the recommended method to avoid impper setting
(5 Amp could be interchanged for 5 KV, dependinglte MODE selected).
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7. VOLT (?) {f}
Set the output voltage (similar to SOUR).
8. HILI (?) {f | *}
Set the high limit value according to mode selgctedisables the high limit.

Mode High Limit

AC Hipot f=0.01-100.00 mA/ 0.01-20.00mA

DC Hipot f=0.01-20.00 mA/0.01-10.00mA/0.01-Am
Insulation Resistance f=1-9999M

In Hipot mode if the High Limit is smaller tharetihow Limit, the low limit is disabled.
In IR mode the value can not be smaller than th& Limit, otherwise error 2 is
indicated.

9. LOLI (?) {f | *}
Set the low limit value according to mode selectédisables the low limit.

Mode Low Limit

AC Hipot f=0.01-100.00 mA/ 0.01-20.00mA

DC Hipot f=0.01-20.00 mA/0.01-10.00mA/0.01-Am
Insulation Resistance f=1-9999M

In Hipot mode the low limit is disabled if greatean High Limit.
In IR mode the low limit is disabled if greatbah the High Limit.
10. SARC (?) {f | *}

Set the arc limit value. * alides the limit.
Mode Arc Limit
AC Hipot f=0.01-100.00 mA/ 0.01-20.00mA
DC Hipot f=0.01-20.00 mA/0.01-10.00mA/0.01-Am

11. BOXN (?) {n}
Select scan box.
n:1-—x, xis determined by number preset iraiqgarameter setting (1 2.11).
If more than one scan box is being used, usectimamand to select the scan box
before the high and low channels are set.
12. HICH (?) {n | *}
Set the High Channel, n: 1 - 8. *athes the limit.
More than one channel is possible (Ex: HIOR|5).
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LOCH (?) {n | *}
Set the Low Channel, n:1-8. *aties the limit.
More than one channel is possible (Ex: LOJR|B).
TIME (?) {f | *}
Set the Test Time, f: 0.1-999 sec. ‘allss the timer.
If the disable timer is set to TEST ON, the unit vemain in TEST ON status.
RAMP (?) {f | *}
Set the voltage rise time, f: 0 - 99.9 sec.isalles the timer.
OFST (?) {c}
Set or examine the offset value.
C :is a word character or abbreviation
“GET" : set a scratch status. “OFF” : close thisef function
“*STOP” command makes “OFST GET” = “OFST OFF".
*SAV {n}
Save the test conditions for later recall (upQs&ps each) in memory location
n:1-99.
*RCL (?) {n}
Recall the test conditions that have been savpdd®9 steps each) in memory
location, n: 1 - 99.
CLER
Resets the instrument from interface control.
All data is erased except the GPIB address anR8&32 Baud Rate.
*IDN ?
Checks the instrument for identification (unit riogn).
The unit number is displayed after entering the mamd “QuadTech Guardian
500" (or Guardian 100, Guardian 120 or Guardian @§@ending on instrument).
*DDT (?) {n | c}
Determines the response from the interface whemttrument receives TRG or
GET command.

“0” or*“S” Stop testing

“1” or “T” Start testing

“2” or “NS” Stops testing after receiving “*T®R or “GET”
command and “*DDT” will change to “NT".

“3” or “NT” Starts testing after receiving “*T®” or “GET”

command and “*DDT” will change to “NS”.
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22. *TRG

Triggers the instrument and functions the samatagface message GET.

This is dependent on the setting of DDT, see 2¥@bo
23. *RST

Resets the instrument and functions the samder$aoe message SDC.
3.3.6 Talker Functions
The message of {string + ending code} will be sehen the instrument is assigned as
TALKER. The ending code consists of CR+LF+EOI. eTs$tring is dependent on the
present status. There are several commands athit'. These commands send the
testing value by ASCII string.

EXAMPLE : 1. Command : mode WD: mode?

: MODE 2 : With Standing DC voltage test mode

2. Command : high 1|3|5; high?

‘HICH 1|3|5 : High Channel 1,3,5 is ON
All commands will feed back an error message extRR&T, *TRG , show and “?”. If
the error code is not O the result will be dispthy&rror messages are shown in Table 3-
6.
Table 3-6 : IEEE-488 Interface Error Messages

Error Messages

Error 0: Save OK!
Error 1: The command is not valid
Error 2: The parameters are not valid
Error 3: Can not start test
Error 4: Scanner is not connected
Error 5: Channel can not set 0
Error 6: Channel invalid
The TALKER function is completed by SHOW(?) commanthe instrument will send
back the testing value for the parameter selectethay check more than one test value
by connecting the parameters with "|". Statussagss are shown in Table 3-7.

Table 3-7 . IEEE-488 Interface Status Messages
Status Messages
Status 0: Presently in STOP status
Status 1: Presently in TEST status
Status 2: Test complete, condition is PASS
Status 3: Test stop, condition is FAIL
Status 4: Test stop, Hipot arc limit FAIL
Status 5: Test stop, Hipot high limit FAIL
Status 6: Test stop, Hipot low limit FAIL
Status 7: Test stop, IR high limit FAIL
Status 8: Test stop, IR low limit FAIL
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1. STATUS
To check the present status, with status code.
Output form is : STATUS_X--8 bytes
NOTE : "_" denotes a space
2. STEP
To check the present step.
Output form is : STEP_XX--7 bytes
3. MODEL
To check the testing mode.
Output form is : MODE_X--6 bytes

4. SOURCE
To check the output voltage or current.
Output form is : 1) AC Mode AC_X.XXX_kV
2) DC Mode DC_X.XXX_kV
3)IRMode DC _ XXXX_V total: 11 bytes
5. MEASURE
To check the tested resistance or current.
Output form is : MEASURE_XXXXX_UU total: 16 bye
where XXXXX is the measured value
and UU the units.
6. TIMER
To check the test time remaining.
Output form is : 1) TIME_XXX.X
2) RAMP_XXX.X total: 10 bytes
7. CHAN
To check the channel status.
Output form is : HICH_X|X] .....]X, LOCH_X|X|..X|
total: 13 to 41 bytes
8. SAVE
To save the data of each test. The unit can tleadlata without the SHOW
parameter.
9. MEAS:all?

To return source and measure data for all stefteeand of the measurement.
Similar to show SOURCE or MEASURE.
NOTE: Not recommended if steps are greater than 10canitime out.
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10. MEAS:STEP nn?
To return a defined step measurement value.
Example: How to Display saved results (#8 SAVE)

Write : “SHOW Step|save”

Read : STEP 1

Read : STEP 1

Write : “SHOW mode”

Read : MODE 1

Read : STEP 1 shows step by pressing “SHOWssteg|
“SAVE” parameter can not be used alone

SHOW SAVE will display Error 2

If the instrument is required to display savedit¢ust use “SHOW?” command

If the instrument is required to display more thare testing value, no matter
what

the order of parameters, the output will displag/ fibllowing.

[STATUS], [STEP],[MODE],[SOURCE],[MESSAGE],[TIMERJCHAN]
Any two parameters are separated by a ","

Example: Write: “SHOW STEP|STATUS|MODE”
Read: STATUS 2, STEP 1, MODE 1

The string length sent by SHOW may not be more th@7 bytes (including
ending code)
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3.3.7 Sample QuickBASIC Program

REM $INCLUDE: 'gbdecl.bas'’

‘declarations

ADAP$ = "GPIB0": G500% = "DEV3": V% =1

W% = 0: C$ = SPACE$(50): d$ = SPACE$(50): C1$ = SEA(B0): D1$ =
SPACES$(50)

STATS$ = SPACE$(50)

'find IEEE card and G500
CALL IBFIND(ADAPS$, GPIB0%)
CALL IBFIND(G500%$, G500%)

CLS ‘clear screen

'read identification from g500
CALL IBWRT(G500%, "*IDN")
CALL IBRD(G500%, D1$)
PRINT D1%$

'open a file to store data and status to

20

PRINT "FILE NAME TO STORE RESULT (less than 8 chagas)"

INPUT NAME$

IF LEN(NAMES$) = 0 THEN NAMES = "DATA"

IF LEN(NAMES$) > 8 THEN GOTO 20

NAME$ = NAME$ + " TXT"

OPEN NAMES$ FOR APPEND AS #1

‘ask user for mode, voltage, current, ramp anditest

50

PRINT "MODE 1 = AC, 2 =DC"

INPUT MODE$

IF MODES$ = "™ OR MODES$ > "2" OR MODES$ < "1" THEN GIOD 50 'check mode is
AC/DC hipot

100

PRINT "INPUT VOLTAGE IN kVv"

INPUT VOLT$

IF VOLT$ =" OR VOLT$ > "5" THEN GOTO 100 'checloitage is in range
200

PRINT "HIGH CURRENT LIMIT IN mA"

INPUT CURR$

IF CURRS$ =" OR CURRS$ > "40" THEN GOTO 200 ‘chemkrent is in range
PRINT "RAMP TIME IN seconds"

INPUT RAMP$
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300

PRINT "TEST TIME IN seconds"

INPUT TIM$

IF TIM$ =" OR TIM$ > "999.9" THEN GOTO 300 'chethkne is in range

‘configure g500

SET$ = "STEP1;MODE" + MODE$ + ";SOUR " + VOLT$ +HILI" + CURRS$ +
"“"RAMP" + RAMP$ + ";TIME" + TIM$

CALL IBWRT(G500%, SET$) 'sertdrsg to g500

REM CALL IBRD(G500%, C$) 'reahts of g500

‘perform a measurement
CALL IBWRT(G500%, "STOP") 'make sure unit is in gtmode
CALL IBRD(G500%, C$) 'read status
PRINT C$
CALL IBWRT(G500%, "TEST") 'start measurement
FOR I=1TO 500
NEXT |
CALL IBWRT(G500%, "SHOW STATUS") ‘check status afiti
CALL IBRD(G500%, STAT$)
WHILE VAL(MID$(STATS$, 8, 1)) = 1 'loop while statuis testing
CALL IBWRT(G500%, "SHOW STATUS")
CALL IBRD(G500%, STAT$)
PRINT STATS$
WEND

'get data from G500

CALL IBWRT(G500%, "SHOW SOURCE|MEASURE") 'ask foolkage and current
levels

CALL IBRD(G500%, d$) 'read current and voltagedisv

PRINT "DATA IS:"; d$ 'output data to the screen

PRINT #1, d$ + STAT$ + TIMES$ + " " + DATE$ 'stodata and status to open file
CLOSE #1

END
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An optional Printer Interface is available for t@eardian 500VA, 10kVAC, 12kvVDC

and 20kVDC instruments. The Printer interface takesplace of the IEEE-488 Interface
and is factory installed when the unit is order&tbnnection is through a black 25-PIN
connector in the slot labelled ‘GPIB’ on the reangl of the Guardian unit. Figure 3-7
illustrates the Printer PIN Configuration.

10

11

12

13

Guardian 500VA, 10kVAC, 12kVDC & 20KVDC
PRINTER Interface PIN Configuration: Rear Panel View

Interface

@)

B STB

BDO

<:> 14

/ERROR

BD1

<:> 15

BINT1

BD2

<:> 16

BD3

<:> 17

BD4

<:> 18

BDS

<:> 19
<:> 20

BD6

<:> 21

BD7

<:> 22

IACQ

10

<:> 23

BUSY

11

<:> 24

PE

12

<:> 25

©)

Figure 3-7: Printer PIN Configuration

SOouUT

Ve

Guardian 500VA, 10kVAC, 12kVDC & 20KVDC
PRINTER Interface PIN Configuration: Circuit Diagram
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3.5 Scanner Interface

An optional Scanner Interface is available for Baardian Series instruments. The
Scanner interface is factory installed when the isnordered. Connection is through the
black 25-PIN connector labelled ‘SCAN’ on the rpanel of the Guardian Series unit.
3.5.1 Scanner Accessories

The Guardian instrument may be used with a 5008e@Bner for multi-point hipot and
insulation resistance tests. Table 3-8 displagssitanner accessories available for the

Guardian unit.

Table 3-8: Guardian Series Scanner Accessories

Accessory Qty | QT P/N

25 pin interconnect cable (Guardian to Scanner) 1 17 G

Hipot Test Lead Set (Guardian to Scanner I/P)
HV plug to sheathed banana plug (red) G18
Banana Plug (with retaining bracket) to sheathedaba plug 1 G19
(black)

H

Hipot Scan Clip Leads (Scanner to front panel otstpfiDUT)
Sheathed banana plug (orange) to alligator clig)(re 8 G21

5000-03 Scanner: 8 HV Channels, rear connection 1 000®3

3.5.2 Scanner Card Installation

The SCAN card comes with the 5000-03 scanner affidctsry installed when initially
ordered with the Guardian 500VA instrument. If lew&r a scanner is ordered after the
purchase of a Guardian unit, install the SCAN @ dollows:

Remove 4 side panel screws and slide off top cassembly.

Remove 2 rear panel screws that hold plate overfNsG#nector hole.
Install SCAN card inside rear panel using two ssre@moved in Step 2.
Plug the SCAN card ribbon cable into the plug mdrke “ on the MAIN
board (P/N 48-90529-034).

Replace top cover by sliding it into the front plegw@ove. Secure with the
four (4) screws from Stepl.

PonE

o

Note:
The Guardian 5000-03 Externatanner is rated for a maximum of 5000V AC & 60(DW.
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3.5.3 Scanner Connections

Before connecting the scanner to the Guardianunsnt or connecting devices for test
Press the [STOP] keyand make sure the red DANGER light G¢-F. Figure 3-8
illustrates the connection of the G500VA to the @3 Scanner(s) for hipot or
insulation resistance (IR) tests.

The G17 25-PIN SCAN control cable is connected fitbien G500VA rear panel SCAN
connector to the 5000-03 rear panel SCAN |/P commnec

The G18 lead set connects the HV terminals. Thigewstar’ banana plug is connected
to the G500VA front panel HV output terminal ane tted banana plug is connected to
the 5000-03 rear panel HV I/P terminal.

The G19 lead set connects the GND terminals. Taeklbanana plug with retaining
bracket is connected to the G500VA front panel Gdlldput terminal and the black
banana plug is connected to the 5000-03 rear & I/P terminal.

FRONT PANEL

QuadTech 5000-03 Scanner as &

1 2 3 4 5 6 7 8 HV ON
o (e ° ° ° ° ° ° D) [
Low ° ° ° ° ° ° ° ° ﬁ
C ) WARNING
REAR PANEL

Ol

SCAN SCAN
CH7 CH5 CH3 CH1 INPUT OUTPUT

-r@ @ O 0 0 0O
Q0 O 06 0 O

CH8 CH6 CH4 CH2

A )
G24 G21 | G17
Banana Plug Cables Orange Banana Plug to Red Alligator Clip SCAN Control Cable

Interconnect the Rear Panel Ground Lugs (Chassisir@r silver screw/banana plug)
using a banana plug to banana plug cable or spgdi spade clip cableThis assures
that the scanner(s) retains connection to protecta/earth ground.

WARNING:
THE REAR PANEL GROUND LUGS ON ALL INSTRUMENTS (Gugian and Scanners) MUST BE
INTERCONNECTED
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3.5.4 External Scanner Programming

There are 16 indicators (8 high, 8 low) on the searfront panel, during test these
indicate which are programmed for the High Voltagd.ow connections. Connections
for high voltage are indicated in red and low ieagn. When the scanner and Guardian
instrument are connected (25 pin interconnect ¢ahke instrument will accept entry of
scanner connections. High or Low entry is made during the programming process
preceding the entry of a test voltage. It is dassto have one or multiple entries for
scanner connections, i.e. if 1 ,2 and 3 are entienethe Hi connection all three outputs
will be connected to the High Voltage terminal dgrihe test.

Programmed Scanner Connections: One Scanner

When using one scanner, teean box channels 1-&an be programmed high or low
prior to entering the test voltage. Use the nuoa¢tkeys and enter high scan channels.
Press [ENTER]. Use the numerical keys and enterscan channels. Press [ENTER].

High=1 2 3 Low=456 7 8
Scan Box-Channel 1 Scan Box-Channel 1

Programmed Scanner Connections: Multiple Scanners

When using more than one scanner, ithigal parameter setting: Scan Nomust be
setup for the number of scanners connected. Refearagraph 2.10. Connection of up
to 2 scanners (5000-03) for hipot or IR testingassible for a total of 16 channels. When
programming scanner connections the scanner nu(db#rrough 8) is shown on the
display.

Note:
When the scanner is programmed for multiple conoestin the same test step the
devices under test are connected in parallel @&sin Figure 3.8). To test several
devices independent from each other, requiresamidual test step for each. Refer tp
paragraphs 2.3 — 2.6.

Note:
The Guardian 5000-03 Externatanner is rated for a maximum of 5000V AC & 60IDC.
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External Scanner Connection

The Guardian 500VA Hipot Tester connected to twd®03 8-Channel High Voltage
scanners.

REAR PANEL Scanner #2

—D |

SCAN SCAN
CH3 CH1 INPUT OUTPUT

T

o O

0=0:
<)

o
o

G24: Banana Plug Cables I o0t G21: Orange Banana Plug to Alligator Clip G17: SCAN Control Cable

REAR PANEL Scanner #1

SCAN SCAN
[l \ HV LOW CH7 CH5 CH3 CH1 INPUT gt OUTPUT

—am)) || O |

E 1 © O
CHs8 CIH6 CH4 CH2
DUT DUT G21: Orange Banana Plug to Alligator Clip
Interconnect
G17: SCAN Control Cabl Chassis
: ontrol Cable .
REAR PANEL Guardian 500VA GND
=2
= GPIB
P START
o /N VWARNING: For continued protecion AN 50C/AUTO G/ OF T
< against fire hazard, replace only with RESET Q ®
g the same type and rating of fuse as specified for
o the line voltage being used. com
8 A CAUTION: NO OPERATOR SERVICEABLE R INTER
@ PARTS INSIDE. REFER SERVICING TO E LOCK
o QUALIFIED PERSONNEL. M
e
i:” ] UNDER
o T TEST
@ E
I HEE v J__
3 . . 120v PASS =
o0 A HIGH VOLTAGE POLLUTION DEGREE 2 . . 20V
g DANGER INSTALLATION CATEGORY Il 100V/120V/220V/240V
§ B E 2o FAIL 50/60Hz
L. Hv OUTPUT
& Drive- FUSE RATING O
o VW 120v 220V | MAX POWER 10 CAL p -
[63a | [1315A | [] 600w @ ®
I: B 5A | [oaa | B ssoow =
FUSE RATING
G19: Black Banana Plug to Banana Plug

Figure 3-8: Guardian 500VA Connection to 5000-03 Mitiple External Scanners
(AC/DC Hipot & Insulation Resistance Tests)
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3.6 G16 International Power Strip

The G16 International Power Strip allows connectibstandard corded products from
several different countries. These countries are:

* Australia * United Kingdom * Denmark

* North America * Norway * Finland

* Sweden * Germany * Netherlands
* Austria * Switzerland * Italy

Refer to Figure 3-9 for connection of the G16 In&tional Power Strip to the Guardian
500VA, 10kVAC, 12kVDC or 20kVDC instrument.

« Remote = Program

QuadTech
Guardian 500vA < K¥/tok = Eror
Hipot Tester a Offset
o Cal
Enable
POWER CONTROL > PASS FAL O OUTPUT
A DANGER g
1 ON o O O O O CAUTION! ny. A
sopTes T A (B—1 wne
O O O O OeE=O Banana
l Plug
o O O O O GND to
0 OFF HV
O O O O O O O
Green Green/ Black
Lug Yellow Banana
to Lug Plug
GND to to
GND GND

G16 International Power Strip

QU ad Tech NORW;\\,\\(/EDEI’L\ILAND

SWITZERLAND v
ITALY

GERMANY
AUSTRALIA UNITED KINGDOM DENMARK NORTH AMERICA AUSTRIA  NETHERLANDS

Figure 3-9: G16 International Power Strip Connectim
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3.7  SO07 Power Entry Adaptor Cable

The S07 (or G14) Power Entry Adaptor Cable allowsA& inlet connection of product to
the Guardian 500VA, 10kVAC, 12kVDC or 20kVDC unitrbugh a three lead set. The
leads consist of a white banana plug for conneditothe HV output, a black banana plug
with retaining bracket for connection to the GNDnmeal and a black spade lug also for
connection to GND. Figure 3-10 illustrates theresstion of the SO7 Power Entry Adaptor
Cable to the Guardian 500VA, 10kVAC, 12kVDC or 2@ unit.

QuadTech a» Remote @ Program
Guardian 500VA < Kok = B
Hipot Tester - Offset
o Cak
Enable

e Fal > Quput
- ., A

1 On O O O O (@) CAUTION!
Max 5kVAC A .
1 Stop Test T i @:‘:D— White
O O O O OE=O Banana
0 1 Plug
o O O O O GND to
0 Off H.V.
AN o O O O O O O
Black Spade Lug Bliﬁﬁ gB‘z?tr;]ma
. 1o GND Retaining Bracket
1 Remove DUT's power cord to GND
from AC inlet module
S07 3
Power Hipot Connection
. 0.0
DUT (Monitor) 1 Entry
\ Adaptor

—{0Y 2

2 Plug S07 Adaptor into DUT's AC inlet module

Figure 3-10: SO7 Connection to Guardian 500VA, 10k&C or 12kvVDC
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3.8  S03 Corded Product Adaptor

The S03 Corded Product Adaptor provides a threagpneeceptacle connection for
product to the Guardian 500VA, 10kVAC, 12kVDC ork®DC instrument through a
two lead set. The leads consist of a white bamdung for connection télv OUTPUT
terminal and a black banana plug for connectiothédGND OUTPUT terminal. Figure
3-11 illustrates the connection of the S03 Cordeddéct Adaptor to the Guardian
500VA, 10kVAC, 12kVDC or 20kVDC unit.

QuadTech a» Remote > Program
Guardian 500VA < Kok = B
Hipot Tester - Offset
o Cal
Enable

> Pass Fal > Output
D DANGER _d
Hy. A

1 On O O O O O CAUTION!
Stop Test T Ve Skvne A @‘:D
(1) o o o o oq—l-vo
. ‘ o o o O o GND
0 off
A O O O O O O O
Black
Banana W hite
Banana
0 Plug
~ to
[ ] H.V.
QuadTech

DUT plugged into S03
Adaptor

DO NOT TOUCH WHILE UNDER TEST

MAX. VOLTAGE
5KVAC
6kvDC

DUT (Monitor)

S03 Corded Product Adapter

Figure 3-11: SO03 Connection to Guardian 500VA, 10kXC or 12kvVDC
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Section 4 : Service & Calibration

4.1 General

Our warranty (at the front of this manual) atteststhe quality of materials and
workmanship in our products. If malfunction shobklsuspected or other information be
desired, applications engineers are available @whrical assistance. Application
assistance is available in the U.S. by calling 888-1230 and asking for Applications
Support. For support outside of the United Staiease contact your loc&luadTech
Distributor.

4.2 Instrument Return

Before returning an instrument to QuadTech Serviceplease obtain aanline Return
Materials Authorization Number (RMA#)This number, when placed on the outside of
the shipping package, will speed processing at Qemvice Lab and will serve as a
reference number for the time your unit is at Quexhl Please contact o@Qustomer
Care Center (CCC) at 800-253-1230for additional support. The CCC phone line is
staffed from 8:00am to 5:00pm (EST).

It will be necessary to include a Purchase Ordembier and credit card information to
insure expedient processing, although units foorigketin warranty will be repaired at no-
charge. For any questions on repair costs or gmprnmstructions please contact our
CCC Department at the above number. To safeguaidsérument during storage and
shipping please use packaging that is adequateotegp it from damage, i.e., equivalent
to the original packaging and mark the box "Debc#ilectronic Instrument”. Please
follow online instructions for shipping materialadik to QuadTech.

4.3 Calibration

Calibration of the Guardian 500VA, 10kVAC, 12kVDQ@d 20kVDC instruments is
recommended on an annual basis. If the unit isrmet to QuadTech for factory
calibration refer to paragraph 4.2 for instructiongsing the calibration procedure below
the instrument can be calibrated by a qualifiedsziserperson if traceable calibration
equipment and standards are availablde instrument should be powered up for a
minimum of 1 hour before calibration to ensure maxmum stability.
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Table 4-1 : Calibration Equipment

Equipment Parameter Requirements

AC/DC High Voltage Voltmeter Measure Range : ®kd/, 0.1% accuracy
AC/DC Current Meter Measure Range : 0 to 40mA%®dccuracy
1GQ Resistance Standard IR Resistor 250V

100MQ Resistance Standard IR Resistor 500V

10MQ Resistance Standard IR Resistor 500V & 1000V

AC & DC Current 1200V, 0.1mA, .25W

480KQ Resistance Standard AC & DC Current 1200V, 3mA, 50W

250KQ Resistance Standard ARCing 1250V, 5mA, 5W
80KQ Resistance Standard DC Current 1200V, 15mA, 100W
45KQ Resistance Standard AC Current 1200V, 25mA, 200W

4.3.1 Calibration Procedure

To avoid confusion and to fully illustrate the taétion of the four Guardian instruments
described in this instruction manual, all threeilration procedures are included in
Section 4.0. Refer to paragraph 4.3.2 for Guardd@0VA calibration. Refer to
paragraph 4.3.3 for Guardian 10kVAC calibratiorefé® to paragraph 4.3.4 for Guardian
12kVDC calibration. Refer to paragraph 4.3.5 foua@lian 20kVDC calibration.
Calibration of all instruments is initinated (enad) by pressing [ENTER] [7] [9] [3] [1]
and following the instructions below.

To Enable Calibration:

With the instrument in standby status (Stop butpoeviously pressed and no lights
flashing) remove the front panel calibration searahe hole labeled “Cal Enable”.

Using tip of small screw driver or pen point, pula recessed switch to theposition.
Press [ENTER] [7][9][3][1]
Press [Off] until the display reads “Calibrate isst”

Press [Prog] to enter Calibration
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4.3.2 Guardian 500VA Calibration

The procedure to calibrate a Guardian 500VA undliisded into seven (7) parts: AC
Voltage, DC Voltage, IR Voltage, AC Current, DC @nt, ARCing and IR Resistor.
Table 4-2 contains the calibration parametersiferGuardian 500VA unit tests.

Table 4-2: G500VA Calibration Parameters

TEST | RANGE | CAL. POINT
Voltage Calibration
CAL ACV 5kV Offset 0.050kV
CAL ACV 5kvV Full 4.000kV
CAL DCV 6kV Offset 0.050kV
CAL DCV 6kV Full 4.000kV
CAL IRV 1kV Offset 0.050kV
CAL IRV 1kV Full 1.000kV
Current Calibration
CAL ACA 3mA Offset 0.120mA
CAL ACA 3mA Full 2.500mA
CAL ACA 100mA Offset 2.50mA
CAL ACA 100mA Full 25.00mA
CAL DCA 3mA Offset 0.120mA
CAL DCA 3mA Full 2.500mA
CAL DCA 20mA Offset 2.50mA
CAL DCA 20mA Full 12.00mA
WAC and WDC ARCing Calibration
CAL AC ARC 40mA Arc 5.00mA
CAL DC ARC 20mA Arc 5.00mA
IR Resistor Mode Calibration
CAL RnGO 1.00 &2 IRR Range 110 1.00G
CAL RnG1 100.0 MQ IRR Range 2 to 100.0
CAL RnG2 10.0 MQ IRR Range 310 10.0
CAL RnG3 10.0 MQ IRR Range 4 t0 10.0 K2
NOTE

Pressing thet[] key at any time during calibration lets the operao scroll through the calibration stepq.
The [OFF] key enters the operator into that paldiccalibration step.
The [STOPJkey accepts the calibration value.
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43.2.1 AC Voltage Calibration
Connect the AC voltmeter between the HV and GND ®UT terminals.
ACV 5kV Offset:

Press [UP] until display reads: “CAL ACV 5kV Offsed.050kV”
Press [Stop]

Press [Test] Read voltage from voltmeter (exanm(p@s2kV)
Press [0][.][0][6][2] [Enter]

Press [Stop]

ACV 5kV Full:

Press [UP] until display reads: “CAL ACV 5kV Fultt.000kV”
Press [Stop]

Press [Test] Read voltage from voltmeter (exampl@s2kV)
Press [4][.][0][5][2] [Enter]

Press [Stop]

4.3.2.2 DC Voltage Calibration
Connect the DC voltmeter between the HVY and GND GUT terminals.
DCV 6kV Offset:

Press [UP] until display reads: “CAL DCV 6kV Offsed.050kV”
Press [Stop]

Press [Test] Read voltage from voltmeter (exan(p@s2kV)
Press [0][.][0][6][2] [Enter]

Press [Stop]

DCV 6kV Full:

Press [UP] until display reads: “CAL DCV 6kV Fult.000kV”
Press [Stop]

Press [Test] Read voltage from voltmeter (exampl@s2kV)
Press [4][.][0][5][2] [Enter]

Press [Stop]
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4.3.2.3 IR Voltage Calibration
Connect the DC voltmeter between the HV and GND ©UT terminals.

IRV 1kV Offset:

Press [UP] until display reads: “CAL IRV 1kV Offsef.050kV”
Press [Stop]

Press [Test] Read voltage from voltmeter (exan(p@s2kV)
Press [0][.][0][6][2] [Enter]

Press [Stop]

IRV 1kV Full:

Press [UP] until display reads: “CAL IRV 6kV Offset.000kV”
Press [Stop]

Press [Test] Read voltage from voltmeter (exampl@s2kV)
Press [1][.][0][5][2] [Enter]

Press [Stop]

43.2.4 AC Current Calibration

Connect a load resistor (10 between the HV OUTPUT terminal of the Guardian
500VA and the High terminal of the AC ammeter. @ect the Low terminal of the AC
ammeter to the GND terminal (black) of the GuardbaoVvA.

ACA 3mA Offset:

Press [UP] until display reads: “CAL ACA 3mA Offsed.120mA”
Press [Stop]

Press [Test] Read current from ammeter (exan@pl@24mA)
Press [0][.][1][2][4] [Enter]

Press [Stop]

Change Load Resistor to 480k>50W

ACA 3mA Full:

Press [UP] until display reads: “CAL ACA 3mA Ful2.500mA”
Press [Stop]

Press [Test] Read current from ammeter (exan2gd€3mA)

Press [2][.][9][0][3] [Enter]
Press [Stop]
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ACA 100mA Offset:

Press [UP] until display reads: “CAL ACA 100mA Odts 2.50mA”
Press [Stop]

Press [Test] Read current from ammeter. (exanZpdd:3mA)
Press [2][.][4][1][3] [Enter]

Press [Stop]

Change Load Resistor to 48k>200W
ACA 100mA Full:

Press [UP] until display reads: “CAL ACA 100mA Ful5.00mA”
Press [Stop]

Press [Test] Read current from ammeter. (exandl&0mA)
Press [2][4][.][5][0] [Enter]

Press [Stop]

4.3.2.5 DC Current Calibration

Connect a load resistor (10 between the HV OUTPUT terminal of the Guardian
500VA and the High terminal of the DC ammeter. @Qsot the Low terminal of the DC
ammeter to the GND terminal (black) of the Guard8oVvA.

DCA 3mA Offset:

Press [UP] until display reads: “CAL DCA 3mA Offsed.120mA”
Press [Stop]

Press [Test] Read current from ammeter (exan@pl24mA)
Press [0][.][1][2][4] [Enter]

Press [Stop]

Change Load Resistor to 480k>50W

DCA 3mA Full:

Press [UP] until display reads: “CAL DCA 3mA Fulz.500mA”
Press [Stop]

Press [Test] Read current from ammeter (exan2pdd:3mA)

Press [2][.][4][1][3] [Enter]
Press [Stop]
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DCA 20mA Offset:

Press [UP] until display reads: “CAL DCA 20mA Offs&.500mA”
Press [Stop]

Press [Test] Read current from ammeter. (exanZpdd:3mA)
Press [2][.][4][1][3] [Enter]

Press [Stop]

Change Load Resistor to 80k>100W

DCA 20mA Full:

Press [UP] until display reads: “CAL DCA 20mA Full2.00mA”
Press [Stop]

Press [Test] Read current from ammeter. (exangld:2mA)
Press [1][1][.][7][2] [Enter]

Press [Stop]

4.3.2.6 WAC and WDC ARCing Calibration

Connect a load resistor of 280K5 watt). Connect an AC current meter.

NOTE:
Arcing calibration range value is 0.1 — 9.9mA.
During calibration the arcing value is changed B®Ging NG.

AC ARC 40mA:

Press [UP] until display reads: “CAL AC ARC 40mA.00mA”
Press [Stop]

Press [Test] Read current from ammeter. (exandpl&OmA)
Press [5][.][0][4][9] [Enter]

Press [Stop]

DC ARC 20mA:

Press [UP] until display reads: “CAL DC ARC 20mA.00mA”
Press [Stop]

Press [Test] Read current from ammeter. (exandpl&1mA)
Press [5][.][0][5][1] [Enter]

Press [Stop]
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4.3.2.7 IR Resistor Calibration

Connect a 1Q load resistor between the HVY and GND OUTPUT tenlsin

NOTE
Upon entering the calibrated value of the resistastandard, the G500VA unit may respond with a loy
limit failure. (FAIL LED lights, Display indicatedow limit failure”).

This is normal. Proceed with remaining calibratsbeps.

IRR Range O:

Press [UP] until display reads: “CAL IRR Range000IxQY”

Press [Stop]

Press [Test] Enter calibrated value of resistat@edard. (example: 1000.0
Press [1][0][O][O][.][O][1] [Enter]

Press [Stop]

Change Load Resistor to 10@M
IRR Range 1:

Press [UP] until display reads: “CAL IRR RangeD0DMQ”

Press [Stop]

Press [Test] Enter calibrated value of resistataedard. (example: 100.0IM
Press [1][0][O][.][O][1] [Enter]

Press [Stop]

Change Load Resistor to 1@M
IRR Range 2:

Press [UP] until display reads: “CAL IRR Range®.QMQ”

Press [Stop]

Press [Test] Enter calibrated value of resistat@edard. (example: 10.0XM
Press [1][0][.][0][1] [Enter]

Press [Stop]

IRR Range 3: (Using thesame 10M2 Load Resistor)

Press [UP] until display reads: “CAL IRR Range®.aMQ”

Press [Stop]

Press [Test] Enter calibrated value of resistat@edard. (example: 10.01M
Press [1][0][.][0][1] [Enter]

Press [Stop]
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4.3.2.8 Finalize Calibration
When finished with G500VA calibration:

Press [ENTER] [7][9][3][1]
Press [Off] until the display reads “Calibrate iS'O
Press [Prog] to exit Calibration

Press the lock switch labeled Cal-Enable (to the_OWU position) and cover with a
calibration label.

4.3.3 Guardian 10kVAC Calibration

The procedure to calibrate a Guardian 10kVAC imsent is divided into three (3) parts:
AC Voltage, AC Current and ARCing. Table 4-3 camséathe calibration parameters for
the Guardian 10kVAC instrument tests.

Table 4-3: G10kVAC Calibration Parameters

TEST | RANGE | CAL. POINT
Voltage Calibration
CAL ACV 10kV Offset 0.10kV
CAL ACV 10kV Full 6.00kV
Current Calibration
CAL ACA 3mA Offset 0.120mA
CAL ACA 3mA Full 2.500mA
CAL ACA 20mA Offset 2.50mA
CAL ACA 20mA Full 15.00mA
WAC ARCing Calibration
CAL | ACARC | 20mA | Arc | 5.00mA

NOTE

Pressing thet[] key at any time during calibration letts the ader to scroll through the calibration step
The [OFF] key enters the operator into that paldiccalibration step.
The [STOP] key accepts the calibration value.

o7

4.3.3.1 AC Voltage Calibration

Connect the AC voltmeter between the HV and GND ®UT terminals.
ACV 10kV Offset:

Press [UP] until display reads: “CAL ACV 10kV OffseD.10kV”

Press [Stop]

Press [Test] Read voltage from voltmeter (examp@87kV)

Press [0][.][9][8][7] [Enter]
Press [Stop]
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ACV 10kV Full:

Press [UP] until display reads: “CAL ACV 10kV Ful6.000kV”
Press [Stop]

Press [Test] Read voltage from voltmeter (exampl@s2kV)
Press [6][.][0][5][2] [Enter]

Press [Stop]

4.3.3.2 AC Current Calibration

Connect a load resistor (10 between the HV OUTPUT terminal of the Guardian
10kVAC and the High terminal of the AC ammeter.n@ect the Low terminal of the AC
ammeter to the GND terminal (black) of the Guardi@kVAC.

ACA 3mA Offset:

Press [UP] until display reads: “CAL ACA 3mA Offsed.120mA”
Press [Stop]

Press [Test] Read current from ammeter (exan@pl@24mA)
Press [0][.][1][2][4] [Enter]

Press [Stop]

Change Load Resistor to 480k>50W
ACA 3mA Full:

Press [UP] until display reads: “CAL ACA 3mA Ful2.500mA”
Press [Stop]

Press [Test] Read current from ammeter (exan2gd€3mA)
Press [2][.][9][0][3] [Enter]

Press [Stop]

ACA 20mA Offset:

Press [UP] until display reads: “CAL ACA 20mA Oftse2.50mA”
Press [Stop]

Press [Test] Read current from ammeter. (exan2pdd:3mA)

Press [2][.][4][1][3] [Enter]
Press [Stop]

Change Load Resistor to 80k>200W
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ACA 20mA Full:

Press [UP] until display reads: “CAL ACA 20mA Full5.00mA”
Press [Stop]

Press [Test] Read current from ammeter. (exangé&0OmA)
Press [1][4][.][5][0] [Enter]

Press [Stop]

4.3.3.3 WAC ARCing Calibration

Connect a load resistor of 280K5 watt). Connect an AC current meter.

NOTE:
Arcing calibration range value is 0.1 — 9.9mA.
During calibration the arcing value is changed 8G\ng NG.

AC ARC 20mA:

Press [UP] until display reads: “CAL AC ARC 20mA.00mA”
Press [Stop]

Press [Test] Read current from ammeter. (exandpl&OmA)
Press [5][.][0][4][9] [Enter]

Press [Stop]

4.3.3.4 Finalize Calibration

When finished with Guardian 10kVAC calibration:
Press [ENTER] [7][9][3][1]

Press [Off] until the display reads “Calibrate iS'O

Press [Prog] to exit Calibration

Press the lock switch labeled Cal-Enable (to the_OWU position) and cover with a
calibration label.
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4.3.4 Guardian 12kVDC Calibration

The procedure to calibrate a Guardian 12kVDC witlivided into five (5) parts: DC
Voltage, IR Voltage, DC Current, ARCing and IR R#si. Table 4-4 contains the
calibration parameters for the Guardian 12kVDC tests.

Table 4-4: G12kVDC Calibration Parameters

TEST | RANGE | CAL. POINT
Voltage Calibration
CAL DCV 12kV Offset 0.10kV
CAL DCV 12kV Full 6.00kV
CAL IRV 1kV Offset 0.050kV
CAL IRV 1kV Full 1.00kV
Current Calibration
CAL DCA 3mA Offset 0.120mA
CAL DCA 3mA Full 2.500mA
CAL DCA 10mA Offset 2.50mA
CAL DCA 10mA Full 8.00mA

WDC ARCing Calibration
CAL [ DCARC 10mA | Arc | 5.00mA
IR Resistor Mode Calibration

CAL RnGO 1.00 @2 IRR Range 1t0 1.00G

CAL RnG1 100.0 MQ IRR Range 2 to 100.0

CAL RnG2 10.0 MQ IRR Range 3 t0 10.0

CAL RnG3 10.0 MQ IRR Range 4 to 10.0 K2
NOTE

Pressing thet[] key at any time during calibration lets the operao scroll through the calibration stepq.
The [OFF] key enters the operator into that paldiccalibration step.
The [STOP] key accepts the calibration value.

4.34.1 DC Voltage Calibration
Connect the DC voltmeter between the HV and GND BUT terminals.

DCV 12kV Offset:

Press [UP] until display reads: “CAL DCV 12kV Oftse).10kV”
Press [Stop]

Press [Test] Read voltage from voltmeter (exan(p@87kV)
Press [O][.][9][8][7] [Enter]

Press [Stop]

DCV 12kV Full:

Press [UP] until display reads: “CAL DCV 12kV Fuls.000kV”
Press [Stop]

Press [Test] Read voltage from voltmeter (examp@s2kV)
Press [6][.][0][5][2] [Enter]

Press [Stop]
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4.3.4.2 IR Voltage Calibration
Connect the DC voltmeter between the HVY and GND GUT terminals.
IRV 1kV Offset:

Press [UP] until display reads: “CAL IRV 1kV Offsef.050kV”
Press [Stop]

Press [Test] Read voltage from voltmeter (exanm(p@s2kV)
Press [0][.][0][6][2] [Enter]

Press [Stop]

IRV 1kV Full:

Press [UP] until display reads: “CAL IRV 6kV Offset.000kV”
Press [Stop]

Press [Test] Read voltage from voltmeter (exanmpl@s2kV)
Press [1][.][0][5][2] [Enter]

Press [Stop]

4.3.4.3 DC Current Calibration

Connect a load resistor (10 between the HV OUTPUT terminal of the Guardian
12kVDC and the High terminal of the DC ammeter.n@&ct the Low terminal of the DC
ammeter to the GND terminal (black) of the GuardiakVDC.

DCA 3mA Offset:

Press [UP] until display reads: “CAL DCA 3mA Offsed.120mA”
Press [Stop]

Press [Test] Read current from ammeter (exan@pl@24mA)
Press [0][.][1][2][4] [Enter]

Press [Stop]

Change Load Resistor to 480k>50W

DCA 3mA Full:

Press [UP] until display reads: “CAL DCA 3mA Fulz.500mA”
Press [Stop]

Press [Test] Read current from ammeter (exan2pdd:3mA)

Press [2][.][4][1][3] [Enter]
Press [Stop]
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DCA 10mA Offset:

Press [UP] until display reads: “CAL DCA 10mA Offse.50mA”
Press [Stop]

Press [Test] Read current from ammeter (exan2pi€2mA)
Press [2][.][5][0][2] [Enter]

Press [Stop]

Change Load Resistor to 80k>100W

DCA 10mA Full:

Press [UP] until display reads: “CAL DCA 10mA FuB.00mA”
Press [Stop]

Press [Test] Read current from ammeter (exan7pgd2mA)
Press [7][.][9][2] [Enter]

Press [Stop]

4.3.4.4 WDC ARCing Calibration

Connect a load resistor of 280K5 watt). Connect an AC current meter.

NOTE:
Arcing calibration range value is 0.1 — 9.9mA.

During calibration the arcing value is changed B®Ging NG.

DC ARC 10mA:

Press [UP] until display reads: “CAL DC ARC 10mA.00mA”
Press [Stop]

Press [Test] Read current from ammeter. (exandpl&1mA)
Press [5][.][0][5][1] [Enter]

Press [Stop]

Page 98 of 104

Service & Calibration



150514

4.3.4.5 IR Resistor Calibration

Connect a 1Q load resistor between the HVY and GND OUTPUT tenlsin

NOTE
Upon entering the calibrated value of the resistastandard, the G12kVDC unit may respond
with a low limit failure. (FAIL LED lights, Displayndicates “low limit failure”).

This is normal. Proceed with remaining calibratsb@ps.

IRR Range O:

Press [UP] until display reads: “CAL IRR Range000IxQY”

Press [Stop]

Press [Test] Enter calibrated value of resistat@edard. (example: 1000.0
Press [1][0][O][O][.][O][1] [Enter]

Press [Stop]

Change Load Resistor to 10@M
IRR Range 1:

Press [UP] until display reads: “CAL IRR RangeD0DMQ”

Press [Stop]

Press [Test] Enter calibrated value of resistat@edard. (example: 100.0IM
Press [1][0][O][.][O][1] [Enter]

Press [Stop]

Change Load Resistor to 1@M

IRR Range 2:

Press [UP] until display reads: “CAL IRR Range®.QMQ”

Press [Stop]

Press [Test] Enter calibrated value of resistat@edard. (example: 10.01M
Press [1][0][.][0][1] [Enter]

Press [Stop]

IRR Range 3: (Using thesame 10M2 Load Resistor)

Press [UP] until display reads: “CAL IRR Range®.QMQ”

Press [Stop]

Press [Test] Enter calibrated value of resistat@edard. (example: 10.01M
Press [1][0][.][0][1] [Enter]

Press [Stop]
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4.3.4.6 Finalize Calibration
When finished with Guardian 12kVDC calibration:

Press [ENTER] [7][9][3][1]
Press [Off] until the display reads “Calibrate iS'O
Press [Prog] to exit Calibration

Press the lock switch labeled Cal-Enable (to the_OWU position) and cover with a
calibration label.

4.3.5 Guardian 20kVDC Calibration

The procedure to calibrate a Guardian 20kVDC witlivided into five (5) parts: DC
Voltage, IR Voltage, DC Current, ARCing and IR R#si. Table 4-5 contains the
calibration parameters for the Guardian 20kVDC tasts.

Table 4-5: G20kVDC Calibration Parameters

TEST | RANGE | CAL. POINT
Voltage Calibration
CAL DCV 20kV Offset 0.10kV
CAL DCV 20kV Full 6.00kV
CAL IRV 1kV Offset 0.050kV
CAL IRV 1kV Full 1.00kV
Current Calibration
CAL DCA 3mA Offset 0.120mA
CAL DCA 3mA Full 2.500mA
WDC ARCing Calibration
CAL [ DCARC | 5mA | Arc | 5.00mA
IR Resistor Mode Calibration
CAL RnGO 1.00 &2 IRR Range 110 1.00G
CAL RnG1 100.0 MQ IRR Range 2 to 100.0
CAL RnG2 10.0 MQ IRR Range 310 10.0
CAL RnG3 10.0 MQ IRR Range 4 t0 10.0 K2
NOTE

Pressing thet[] key at any time during calibration lets the operao scroll through the calibration stepq.
The [OFF] key enters the operator into that paldiccalibration step.
The [STOP] key accepts the calibration value.
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4.3.5.1 DC Voltage Calibration

Connect the DC voltmeter between the HVY and GND GUT terminals.

DCV 20kV Offset:

Press [UP] until display reads: “CAL DCV 20kV Oftsed.10kV”
Press [Stop]

Press [Test] Read voltage from voltmeter (examp@87kV)
Press [0][.][9][8][7] [Enter]

Press [Stop]

DCV 20kV Full:

Press [UP] until display reads: “CAL DCV 20kV Ful6.000kV”
Press [Stop]

Press [Test] Read voltage from voltmeter (exampl@s2kV)
Press [6][.][0][5][2] [Enter]

Press [Stop]

4.35.2 IR Voltage Calibration

Connect the DC voltmeter between the HV and GND ®UT terminals.

IRV 1kV Offset:

Press [UP] until display reads: “CAL IRV 1kV Offse®.050kV”
Press [Stop]

Press [Test] Read voltage from voltmeter (exampl@s2kV)
Press [0][.][0][6][2] [Enter]

Press [Stop]

IRV 1kV Full:

Press [UP] until display reads: “CAL IRV 6kV Offset.000kV”
Press [Stop]

Press [Test] Read voltage from voltmeter (exampl@s2kV)
Press [1][.][0][5][2] [Enter]

Press [Stop]

Service & Calibration
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4.3.5.3 DC Current Calibration

Connect a load resistor (10 between the HV OUTPUT terminal of the Guardian
20kVDC and the High terminal of the DC ammeter.n@&ct the Low terminal of the DC
ammeter to the GND terminal (black) of the Guardi@kVDC.

DCA 3mA Offset:

Press [UP] until display reads: “CAL DCA 3mA Offsed.120mA”
Press [Stop]

Press [Test] Read current from ammeter (exan@pl@24mA)
Press [0][.][1][2][4] [Enter]

Press [Stop]

Change Load Resistor to 480k>50W

DCA 3mA Full:

Press [UP] until display reads: “CAL DCA 3mA Fulz.500mA”
Press [Stop]

Press [Test] Read current from ammeter (exan2pdd:3mA)
Press [2][.][4][1][3] [Enter]

Press [Stop]

4354 WDC ARCing Calibration

Connect a load resistor of 280K5 watt). Connect an AC current meter.

NOTE:
Arcing calibration range value is 0.1 — 9.9mA.
During calibration the arcing value is changed ®Ging NG.

DC ARC 5mA:

Press [UP] until display reads: “CAL DC ARC 5mA.0BmA”
Press [Stop]

Press [Test] Read current from ammeter. (exandpl&1mA)
Press [5][.][0][5][1] [Enter]

Press [Stop]
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4.3.5.5 IR Resistor Calibration

Connect a 1Q load resistor between the HVY and GND OUTPUT tenisin

NOTE
Upon entering the calibrated value of the resigtastandard, the G20kVDC unit may respond with a Iqw
limit failure. (FAIL LED lights, Display indicatedow limit failure”).

This is normal. Proceed with remaining calibratsbeps.

IRR Range O:

Press [UP] until display reads: “CAL IRR Range000IxQY”

Press [Stop]

Press [Test] Enter calibrated value of resistat@edard. (example: 1000.0
Press [1][0][O][O][.][O][1] [Enter]

Press [Stop]

Change Load Resistor to 10@M
IRR Range 1:

Press [UP] until display reads: “CAL IRR RangeD0DMQ”

Press [Stop]

Press [Test] Enter calibrated value of resistataedard. (example: 100.0IM
Press [1][0][O][.][O][1] [Enter]

Press [Stop]

Change Load Resistor to 1@M

IRR Range 2:

Press [UP] until display reads: “CAL IRR Range®.QMQ”

Press [Stop]

Press [Test] Enter calibrated value of resistat@edard. (example: 10.01M
Press [1][0][.][0][1] [Enter]

Press [Stop]

IRR Range 3: (Using thesame 10M2 Load Resistor)

Press [UP] until display reads: “CAL IRR Range®.QMQ”

Press [Stop]

Press [Test] Enter calibrated value of resistat@edard. (example: 10.0XM
Press [1][0][.][0][1] [Enter]

Press [Stop]
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4.3.5.6 Finalize Calibration

When finished with Guardian 20kVDC calibration:
Press [ENTER] [7][9][3][1]

Press [Off] until the display reads “Calibrate iS'O

Press [Prog] to exit Calibration

Press the lock switch labeled Cal-Enable (to the_OWU position) and cover with a
calibration label.
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