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WARNING

Potentially dangerous voltages may be presentamt &nd rear panel terminals. Follow all warniimgs
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capacitive devices tested by this unit. Always enalire the high voltage indicatomist on when
connecting or disconnecting the device under test.
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Warranty

uadTech

Most Trusted In Electrical Testing

QuadTech warrants that Products are free from teefeanaterial and workmanship and, when
properly used, will perform in accordance with QUiach’s applicable published specifications.
If within one (1) year after original shipment & found not to meet this standard, it will be
repaired, or at the option of QuadTech, replacedoatharge 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, spdal or consequential damages, even if
notice has been given of the possibility of such deges.

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

SERVICE POLICY

QuadTech’s service policy is to maintain produgiaie capability for a period of at least five (p)
years after original shipment and to make this bdipaavailable at the then prevailing scheddle
of charges.
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Specifications

Dielectric Strength

Sentry 10, 20, & 30 Plus
AC Output Voltage:

Voltage Display:

AC Current Display:

Sentry 20 & 30 Plus
DC Output Voltage:

Voltage Display:

DC Current Display:

Insulation Resistance

Sentry 30 Plus
Insulation Resistance:

Open/Short Check (OSC)

Sentry 10, 20 & 30 Plus
Open/Short:

Range:

Regulation:
Frequency:

Accuracy:

Resolution:

Range:
Accuracy:

Range:
Accuracy:

Resolution:

Range:

Resolution:

Accuracy:

Voltage:
Accuracy:
Range:
Accuracy:

0.0%0 5kV AC, in 1V steps
+ (1% of setting +5V)
50/60Hz selectable
+ (1% of reading +5V)
1Volt
0.001mA to 20mA AC, inuA steps
+ (1.5% of reading + 5 counts) (Total)

0.05 to 6kV DC, in 1V steps
+ (1% of reading +5V)

1Volt

0.0001mA to 5mA DC

0.tA

+ (1.5% of reading + 5 counts)

50 - 1000V DC in 1V steps
+ (1% of reading + 5V)

0.1MD - 5072 (voltage dependent)
0.1ND - 1G3Q, £ (10% + 5countsy 100V
0.1MQ - 1&Q, £ (7% + 5countsx 500V
1MQ - 1E&Q, + (4% + 5countsy 500V
132 - 10, = (7% + 5countsy 500V
102 - 50@Q, * (12% + 5countsy 500V

Detection mode to verify proper connection of DUT

Voltage:

Frequency:

Open:
Short:

150697 Rev A9

< 100V
600Hz

programmable: 10% - 100%, default: 50%
programmable: 100% - 500%, default: 300%
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Specifications (Continued)

Safety Features

Ground
Continuity Test:

Ground Fault
Interrupt (GFI):

In-Rush Current:

Fast Output Cutoff:

Fast Discharge:

ARC Detection:

General Features

Time:

Limits:

Indication:

Remote Control:
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Programmable: 0Q to 5.0 +0.2Q Accuracy, or OFF

Shutdown of current imbalance when | > 0.5825mA, or OFF

DC Mode: Set detection limit: 0.5uA — 5mA in 0.00@A increments
The programmable range for In-Rush current is degenon the
programmed High Limit:

Range: High Limit: In-Rush:

1 0.JuA — 30QUA 0.5uA — 30QUA
2 0.301mA — 3.000mA A — 3.000mA
3 3.01mA - 5.0mA 50A — 5.0mA

HV output voltage terminated <0.4mS after NG (FaaBult
<0.2s (Typical) Discharge of DUT upon terminatidr-y/.

Detection Current:  Range: 1ImA — 20mA AC and 5mA DC

Pulse Width: Minimum: 1j0s

Test*: 0.1sec — 999 sec, Continuous

Ramp: 0.1sec — 999 sec, OFF

Dwell: 0.1sec — 999 sec, OFF (DC & IR Mode only)

Fall: 0.1sec — 999 sec, OFF

* Test Time is limitedc 60seconds when the voltage and high current #midOVA.
* Test Time for IR is 0.3sec — 999sec, Continuous

HI/LO programmable during Test Time
LO can be set to OFF during Hipot Test
HI can be set to OFF during IR Test

Pass/fail LEDs, audible alarm

Inputs: START, STOP
Characteristics: 24V active low, Pulse wid20ms
Outputs: PASS, FAIL, UNDER TEST

Characteristics: Dry contact relay, Closedutt
115V, <100mA
Connector: 9 pin male D-series & Terminal Strip
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Specifications (Continued)

General Features

Setup Storage

Standard
Interfaces:

Connectors:

Front Panel
Lockout:

Mechanical:

Weight:

Environmental:

Power:

Supplied:

Safety Agency:

Ordering
Information:

Note 1:

60 Memory Locations, 10 steps each

Remote I/O

Front and Rear Connection

HV OUTPUT: Custom Banana Socket
RTN/LOW: Banana Socket

GC (Rear Only): Binding Post/Banana Socket

10 Digit Password with or without setup recall

LED Display:[LOCK

Bench Mount
Dimensions: (w x h x d):262.5 x 112.5 x 356.25 mm

11.5 kg net, 13.0 kg shipping

Specifications: 18 to 28C, 70% RH
Operating: oC to+ 40°C, 80% RH
Storage: -1%C to+ 60°C, 80% RH
Warm-up Time: 15 minutes

« 90 - 130V AC « 50 or 60Hz

« 200 - 250V AC « 300W max

- Power Cable
« SO2 Test Leads

« Instruction Manual
« Calibration Cetrtificate
« Ground Continuity Lead

CE, TUV

Catalog No.

Sentry 10 Plus
Sentry 20 Plus
Sentry 30 Plus

Description

AC Hipot Tester
AC/DC Hipot Tester
AC/DC/IR Hipot Tester

AC set over 75 VA, DC set over 22.5 VA the manimoperating time is
60 seconds, the same as rest time. If the pesia®iduty (TUV ON), for
full rating output, the line input range is +10%%.
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Accessories

Accessories Included

Item Quantity QuadTech P/N
AC Power Cord 1 4200-0300
Power Line Fuse 3.15A 250V SB 1 520072
Power Line Fuse 1.6A 250V SB 1 520074
High Voltage Lead Set, 1m with alligator clips 1 02

Ground Continuity Lead 1 700100
Instruction Manual 1 150697
Calibration Certificate 1 N/A

Accessories/Options Available

Item Quantity QuadTech P/N
High Voltage Lead Set, high & low, 1m (std. withityn 1 S02
Corded Product Adaptor, 115V 1 S03
High Voltage Lead Set, high & low, 2m 1 S04
Foot Switch 1 S05

High Voltage Probe 1 S06
Power Entry Adaptor Cable 1 S07
Gun Probe 1 S08

High Voltage Lead, 1m, unterminated 1 S09
High Voltage Lead, 2m, unterminated 1 S10
Gun Probe with Remote Start 1 S11
Load Box, resistive 1 S12
Load Box, custom resistors 1 S14
Interconnection Cable to Sentry 50 Ground Bonddrest | 1 S15
Ground Continuity Lead (standard with unit) 1 70010
International Power Strip 1 G16
Corded Product Adaptor, 240V 1 G25

150697 Rev A9
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Safety Precautions

WARNING

The Sentry Plus Series Hipot Tester can provideudput voltage as high as 6000V DC (500¢V
AC) to the external device under test (DUT). Alilgh the Sentry Plus unit is designed with fll
attention to operator safety, serious hazards cocddr if the instrument is used improperly apd

these safety instructions are not followed.

10.

11.

The Sentry Plus unit is designed for operatidth Ws chassis connected to earth ground.
The instrument is shipped with a three-prong powged to provide this connection to
ground. This power cord should only be pluggedoira receptacle that provides earth
ground. Serious injury can result if the SentrysHk not connected to earth ground.
Tightly connect cable(s) to the (bIuBIN/LOW terminal. If this is not done, the
DUT'’s casing can be charged to the high voltagelée®l and serious injury or electrical
shock hazards could result if the DUT is touched.

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

Never touch the test leads, test fixture or DV&ny manner (this includes insulation on
all wires and clips) when the high voltage is agghland the reANGER light is ON.
Before turning on the Sentry Plus unit, makeediwere is no device (DUT) or fixture
connected to the test leads.

After each test, press theTOP] (red) button for safety if there is any conceratthlV
may still be applied to the output terminals.

When the red ANGER LED is lit or flashing, NEVER touch the device @ndest, the
lead wires or the output terminals.

Before touching the test lead wires or outpuhieals make sure:

a) The redSTOP]button has been pressed

b) The redANGER LED is OFF.

In the case of an emergencgyturn OFF the POWER switch using a “hot stick” and
disconnect the AC power cord from the wall. DO NOOUCH THE Sentry Plus
INSTRUMENT.

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

If the DANGER LED does not goff when the[STOP] button is pressed, immediately
stop using the tester. It is possible that thguiuvoltage is still being delivered
regardless of the TEST ON/OFF control signal.

When the Sentry Plus instrument is used in termontrol mode, be extremely careful.
The High Voltage Output is being turned on andwath an external signal.
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Safety Symbols
The product is marked with the following safety $gis.

A Product will be marked with this symbol (ISO#386@#jen it is necessary for the user to refer to
the instruction manual in order to prevent injuryequipment damage.
= = = Product marked with this symbol (IEC417) indicgtessence of direct current.

A Product will be marked with this symbol (ISO#3864hen voltages in excess of 1000V are
present.

n Indicates the grounding protect terminal, whichsgd to prevent electric shock from the
= @ leakage on chassis. The ground terminal must abnoearth 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 proceduresl applications.

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

Disposal

Do not dispose of electrical appliances as unsortiedicipal waste, use
separate collection facilities. Contact your logavernment for

information regarding the collection systems avdda If

electrical appliances are disposed of in land@iislumps,

hazardous substances can leak into the groundasadeget into

the food chain, damaging your health and well-beiihen

replacing old appliances with new one, the retadldegally

obligated to take back your old appliances for alsp.

Page 14 of 88 150697 Rev A9



Condensed Operating Instructions

WARNING
High Voltage is applied to the white HV Output Témad anytime the re@ANGER LED is ON
or flashing. Always make sure tBANGER LED is OFF when connecting or disconnecting
the device under test (DUT).

General Information

The Sentry Plus Series Hipot Tester is a measumstgument for direct readout of hipot output
voltage and leakage current and insulation ressstarThe voltage applied to the device under
test is adjustable from 50V to 5kV AC and 50V toV6BC. The trip current limit is
programmable from 1uA to 20mA AC in 1uA steps araif 0.1uA to 5mA DC in 0.1uA steps.
The output voltage for Insulation Resistance téstSOV to 1000V DC over a measurement
range of 100R to 50&2. The Open/Short Circuit (OS) detection mode vesifthe proper
connection of the DUT by comparing the test reading standard capacitance value, Cs.

Start-Up

The Sentry Plus Series unit can be operated frgowaer source between 90 and 250VAC at a
power line frequency of 50 or 60Hz. The standaetty Plus Series unit is shipped from
QuadTech with a 3.15A fuse in place for AC 90-13@ération. (A 1.6A fuse is included for
200-250V operation). The Sentry Plus unit is sagpwith the line voltage selector set for 120V.
Refer to paragraph 1.4.3 for instructions on chaggfe fuse or line voltage selector.

Connect the Sentry Plus Series unit AC power colithé source of proper voltage. Operate the
Sentry Plus Series instrument with its chassis ectaud to earth ground. The Sentry Plus
instrument is shipped with a three-prong power dorgrovide this connection to ground. This

power cord should only be plugged into a receptt@é provides earth ground. Serious injury
may result if the Sentry Plus Series instrumenbisconnected to earth ground.

Press the [POWER] button on the front panel toyapplver. To switch the power off, press the
[POWER] button again or if measurements are to laelanproceed with the Test Parameter
Setup in Table COI-1. The Sentry Plus Seriesunsént should warm up for 15 minutes prior to
use.

NOTE
Please read this instruction manual in its entibetipre operating this instrument.
These condensed operating instructions are ndbstisite for all the information provided in the
remainder of this manual.

NOTE

Refer to paragraphs 2.3 through 2.9 for a full dpion of programming test parameters anfl

instruction on how to store the test setup. Tashameters must be set beftine Sentry Plus
Series instrument can be zeroed.
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Condensed Operating Instructions (Continued)

There are numerous menus within the Sentry PlussSSeistruments. Familiarize yourself with
these menus prior to programming a test. Figuré Tillustrates the STAND BY display and
lists the functions that can be accessed by prgsisen[F1] through [F4] keys.

"STAND BY" or "Power-Up" Display

A 4

Function of F1 - F4 Keys

To enter programming mode.

To view/change preset (initial) settings.
To view/change: memory, system, option,
cal., key lock, pw, error & about.

To view the programmed test setups and
access offset function.

View Test Steps (Tabular Format)

M1 STEP 1/1 AC LOW : OFF
ARC - OFF PROGRAM | F1
RAMP  : OFF
1.250kV . PRESET F2
FALL : OFF
15.00mA
3.0 MENU F3
.Us —
Instrument MORE.. F4
ment > STAND BY | [RMT | [LOCK | [OFST ][ ERR |
F1 F2 F3 F4
PROGRAM PRESET MENU MORE
MORE.. AC-V Freq. Memory
Insert Soft AGC. Store Offset
Delete WV Auto Range Recall Get Cs
NEXT IR Auto Range Delete
STEP: 1-10 GFI System
MODE: AC/DC/IR/GC/PA/OS FAIL Restart Contrast
Voltage Buzzer Volume
High Limit EN 50191
Test Time DC 50V AGC
Low Limit Pass on End of Step
ARC Limit Option
Ramp Time Multi-Link
Dwell Time  (DC, IR) Calibration
Fall Time (Need password to enter)

Page 16 of 88

In Rush Current (DC)

Key Lock

(Need password to enter)

Change Password

(Need password to enter)

Error Log
About

Manufacturer
Software version

Figure COI-1: Sentry Plus Series Menus
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Condensed Operating Instructions (Continued)

With the Sentry Plus Series instrument in “STANDB{jor power-up display) status, follow the
steps in Table COI-1 to program an AC, DC, IR or 8§ or insert a Pause in the test sequence.

"STAND BY"
DISPLAY

AC
Display

DC
Display

IR
Display

GC
Display

PROGRAM MODE DISPLAYS

PA
Display

oS
Display

STEP 1/1 AC LOW : OFF

ARC : OFF PROGRAM
0.000kV RAMP : OFF PRESET
FALL : OFF
0.500mA
MENU
3.0s
STAND BY | [RWT | [TOCK | [OFST ] [ ErRR | MORE-
STEP 1/1 AC LOW OFF upP
ARC : OFF
VOLT : 0.000kV RAMP : OFF
HIGH : 0.500mA FALL OFF DOWN
TIME : 3.0s NEXT
EXIT
SELECT MODE | [RMT | [TOCK | [OFST | [ ERR |
STEP 1/1 DC LOW : OFF upP
ARC : OFF
VOLT : 0.000kV RAMP : OFF
HIGH : 0.500mA DWELL: OFF DOWN
TIME : 3.0s FALL OFF
I-RUS : OFF NEXT
EXIT
SELECT MODE | [RMT | [ LOCK | [OFST | [ ERR ]
STEP 1/1 IR HIGH : OFF upP
RAMP : OFF
VOLT : 0.000kV DWELL : OFF
LOW : 1.0MQ FALL OFF DOWN
TIME : 3.0s NEXT
EXIT
SELECT MODE | [RMT | [LTOCK | [OFST | [ ERR ]
STEP 1/1 GC LOW : OFF upP
CURR : 0.0A
HIGH : 1.0Q DOWN
DWELL: 3.0s NEXT
EXIT
SELECT MODE | [RMT | [LOCK | [OFST | [ ERR |
STEP 1/1 PA upP
PAUSE : PAUSE MODE DOWN
UNDER TEST SIGNAL : OFF NEXT
EXIT
SELECT MODE | [RMT | [TOCK | [OFST | [ ERR |
STEP 1/1 oS OPEN : 50% upP
SHORT : 300%
DOWN
NEXT
EXIT
SELECT MODE | [RMT | [ LOCK | [OFST | [ ERR |

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

Figure COI-2: “STAND BY” and PROGRAM Displays
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To enter programming mode.

To view/change preset (initial)

test parameters.

To view/change system parameters:
memory, system, option, cal, key lock,
pw, error & about.

To view the programmed test setups and
access offset function.

To change value in highlighted box.

To toggle choices of highlighted box.

To move highlighted box around
display to select parameter to change

To exit programming mode.

To select mode: AC/DC/IR/GC/PA/OS

To select mode: AC/DC/IR/GC/PA/OS

To select mode: AC/DC/IR/IGC/PA/OS

To select mode: AC/DC/IR/GC/PA/OS

To select mode: AC/DC/IR/IGC/PA/OS
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Condensed Operating Instructions (Continued)

Table COI-1: Test Parameter Setup

Step | Test Parameter AC Hipot DC Hipot IR GC 0S Range
1 | Toenter [F1]= [F1]= [F1]= [F1]= [F1]=
programming | PROGRAM | PROGRAM | PROGRAM | PROGRAM | PROGRAM
mode
2 | Select Test [F1]=UP [F1]=UP [F1]=UP | [F1]=UP | [F1]=UP |1-10
Step [F3]=NEXT | [F3]=NEXT | [F3]=NEXT | [F3]=NEXT | [F3]=
NEXT
3 | Select Test [F1]= UP [F1]= UP [F1]=UP | [F1]=UP | [F1]=UP | AC,DC, IR,
Mode [F3]=NEXT | [F3]=NEXT | [F3]=NEXT | [F3]=NEXT | [F3]= GC, PA, OSC
NEXT
4 | SetTest [F1]=INC. | [F1]=INC. | [F1]=INC. |[F1]=INC. |[F1]=INC. | 0.05-5kV AC
Voltage [F3]=NEXT | [F3]=NEXT | [F3]=NEXT | [F3]=NEXT | [F3]= 0.05-6kV DC
;Sg(t:?urrent NEXT 0.05-1kV IR
Set Open % 01AGC
(0SC) 10-100% OSC
5 | SetHighLimit* | [F1]=INC. | [F1]=INC. | [F1]=INC. |[F1]=INC. | [F1]=INC. | 0.001-20mA
[F3]=NEXT | [F3]=NEXT | [F3]=NEXT | [F3]=NEXT | [F3]= AC
Set Low Limit NEXT g-g°°1'5mA
(IR)
Set Short % 0.1-50000MQ
(0SC) IR
0,0.1-5QGC
100-300% OSC
6 | SetTestTime |[F1]=INC. |[F1]=INC. | [F1]=INC. | [F1]=INC. 0, 0.1-999s AC
[F3]=NEXT | [F3]=NEXT | [F3]=NEXT | [F3]=NEXT 0, 0.1-999s DC
0,0.1-999s IR
*Sﬁt Dwell (GC) 0.1-1s GC
7 | SetLowLimit** | [F1]=INC. | [F1]=INC. [ [F1]=INC. |[F1]=INC. 0-20mA AC
[F3]=NEXT | [F3]=NEXT | [F3]=NEXT | [F3]=NEXT 0-5mA DC
Set High Limit 0-50GQ IR
(IR) 0-5QGC
8 | SetARCLmit |[F1]=INC. | [F1]=INC. 1-20mA AC
[F3]=NEXT | [F3]=NEXT 1-5mA DC
9 | SetRampTime | [F1]=INC. | [F1]=INC. | [F1]=INC. 0-999s AC
[F3]=NEXT | [F3]=NEXT | [F3]=NEXT 0-999s DC
0-999s IR
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10 Set Dwell [F1]=INC. [F1]=INC. 0-999s DC
Time [F3]=NEXT | [F3]=NEXT 0-999s IR
1 Set Fall Time [F1] = INC. [F1] = INC. [F1]=INC. 0-999s AC
[F3]=NEXT | [F3]=NEXT | [F3]=NEXT 0-999s DC
0-999s IR
12 Set In-Rush [F1] = INC. 0, 0.5uA-5mA
Current [F3] = NEXT DC
13a | To program [F1]1=NEW [F1]1=NEW [F11=NEW | [F1]=NEW | [F1]=NEW | Program next
next test step OR OR OR OR OR step
OR OR
13b | To exit [F4] = EXIT [F4] = EXIT [F4]=EXIT | [F4]=EXIT | [F4]=EXIT | Exit
programming programming
mode

* High limit decision is made throughout test time.
** Unit will make low limit decision at the end @ést.

* ** Limits will be checked at end of dwell time.

150697 Rev A9
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Condensed Operating Instructions (Continued)

Offset

After setting your test parameters, zero the Sdpling Series instrument by using the automaticeaffs
With no device connected, connect the appropriabbecor other fixture) into the OUTPUT connectors.
Refer to paragraph 2.13 cable connections baséesoto be performed. Return and HV test leads
should not be connected together (open circuitpforand DC hipot tests. Return and GC test leads
should be connected (short circuit) for a GC fEkere is no offset in an IR test.

NOTE:
If Ground Continuity (GC) is turned ON when perfangnan offset, the continuity lead must be conrtbethe
return (RTN/LOW) terminal, otherwise turn the coniity test OFF.

Prior to performing the OFFSET function:
* Allow the instrument to warm up for 15 minutes.
» Connect the Test cables (or fixture) to the fraamigd OUTPUT and RTN/LOW connectors.
* Program the test steps.

With the instrument in STAND BY status:
* Press [F4] = MORE
* Press [F1] = OFFSET
* Follow instructions on display: i.e.: connect OP&ioss OUTPUT terminal.
* Press green [START] button.
* Wait while instrument gets OFFSET value.
«  The[OFST block at the bottom of the display is roghlighted (back lit).
* Press [F4] = MORE to return to STAND BY status.

Q FL
L Please open the HV output terminal F2

2. No offset in IR mode. =

PRESS START KEY TO GET OFFSET..

F4

CAL  UPDATE PASS FAIL DANGER RTNLOW

1 0
e o = D I\ camon
- Max SKVAC
6kvDC

When ready, press [START] to get offset values

OPEN

—

DUT
Figure COI-3: Zero/Offset OPEN Configuration
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Condensed Operating Instructions (Continued)

Connection to Device under Test (DUT)

Figure COI-4 illustrates the connection of the 8eflus Series unit to a single DUT using the
S02 1-meter HV cable set that comes standard Wwéhrtstrument. The custom white banana
plug/red alligator clip is connected between theT®BUT terminal on the Sentry Plus Series unit
and the high side of the device under test. Thaekbbanana plug/alligator clip is connected
between the RTN/LOW terminal on the Sentry PluseSarnit to the low side of the DUT.

Q m

ML STEP 1/6 AC )
1.250kV anc. ore PROGRAM =

RAMP: OFF PRESET

0.500mA FALL OFF F3
. MENU

MORE.

F4

OUTPUT
CAL  UPDATE PASS FAIL DANGER RTNLOW
° o - A o
Max 5KVAC
6kvDC

S02
Cable
Set

COI-4: Connection to Device under Test
Measurement Mode

Turn [POWER] ON.

Allow Sentry Plus Series instrument a 15-minuterwap time.

Connect S02 Black ground cable to Sentry Plus Seng& RTN/LOW terminal

Connect S02 White/red HV cable to Sentry Plus Sarmet OUTPUT terminal.

Press [F1] = PROGRAM and enter test parameterseiiihished programming, press

[F4] = EXIT to return to Stand By status.

Press [F4] = MORE to access Offset function. Ppess= OFFSET. Follow Offset

instructions. When Offset is complete, press [FMGRE to return to Stand By.

7. Press [F4] = MORE to access OSC function. Pre3sdFset Cs. Follow Get Cs
instructions. When Get Cs is complete, press H#ORE to return to Stand By.

8. Connect device under test (DUT) to test leads.

9. Press [START].

10.Record measurement.

11.Press [STOP].

arwnE

o
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Section 1: Introduction

1.1  Unpacking and Inspection

Inspect the shipping carton before opening. If dged, contact the carrier agent immediately.
Inspect the Sentry Plus Series instrument for agate. If the instrument appears damaged or
fails to meet specifications notify QuadTech (rdfeinstruction manual front cover) or its local
representative. Retain the original shipping cadad packing material for future use such as
returning the instrument for recalibration or seevi

1.2 Product Overview

The Sentry Plus Series is available in three mode¢s10, 20 and 30, all of which provide AC
Hipot testing capability. Additionally, the Sent®p & 30 Plus instruments provide DC Hipot
testing. The Sentry 30 Plus unit provides InsutatiResistance testing. The hipot test can be
programmed over a voltage range of 0.05 to 5kV Ad .05 to 6kV DC with a min/max
leakage current detection range of 0.001 to 20mA a@ 0.0001 to 5mA DC. Insulation
resistance measurements are possible t&b@6Gprogrammable DC test voltages between 50
and 1000V. Each instrument comes standard witgraromable ground continuity, open/short
circuit detection, internal storage containing 68mmory locations (10 steps each) and a remote
interface with start/stop inputs & pass/fail ougut

STOP
F1

OUTPUT
0.1A a = F2

0.100kV

2.750kV
2.500kV d F3
PAUSE MODE

F4

o o = D A cumon
- Max 5KVAC

Figure 1-1: Sentry 30 Plus AC/DC/IR Hipot Tester

UL Requirements

The Sentry Plus Series instruments meet the reqgaints outlined by UL for Hipot Testers. The
Sentry Plus indicates the test potential (testag@), has both visual and audible indication of
failure and the STOP switch must be manually pebgs#®or to another measurement being
made. The Sentry Plus Series instrument has aA@@iput [(5000V * 20mA) = 100VA]. The
Sentry Plus Series instrument also measures apthgésthe output voltage directly at the output
terminals during the test.
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1.3 Controls and Indicators

1.3.1 Front Panel Controls and Indicators

Figure 1-2 illustrates the controls and indicators the front panel of the Sentry Plus

AC/DCI/IR Hipot Tester. Table 1-1 identifies thentiwdescription and function.

4 5
| |

Series

3— P
2 - F4
—_— T me e O e
tott i t
12 11 10 8 7
Figure 1-2: Sentry 30 Plus Front Panel Controls & hdicators
Table 1-1: Sentry 30 Plus Front Panel Controls & lalicators
Reference Name Type Function
Number Fig 1-2
1 Power Green Push Button Apply AC Power: 1=ON, 0=OFF
2 START Green Push Button Initiate Test: HV applied to OUTPUT terminal
3 STOP Red Push Button Stop Test: HV terminated at OUTPUT terminal
4 Display LCD Program Menu, Test Setup, Measurement Results, Memory
Contents, Calibration
5 F1,F2, F3and | Gray Push Buttons Select Instrument Functions
F4 Keys perform different functions under different menus.
Right side of display shows corresponding key function.
6 OUTPUT White Custom Banana High Voltage (Potential) Terminal
Socket
7 RTN/LOW Blue Banana Socket RTN: Low voltage reference terminal
LOW: Common ground reference terminal
8 DANGER Red LED When lit, high voltage is present at OUTPUT terminals
9 FAIL Red LED When lit, DUT judged as FAIL. Output voltage is immediately
cut off. Press [STOP] to disable FAIL LED
10 PASS Green LED When lit, DUT judged as PASS
1 UPDATE Recessed P-B Qualified Service Personnel Only
12 CAL Recessed P-B Enable/Disable Instrument Calibration
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1.3.2 Rear Panel Controls and Connectors

Figure 1-3 illustrates the controls and connectamsthe rear panel of the Sentry Plus
AC/DCI/IR Hipot Tester. Table 1-2 identifies thentiwdescription and function.

Series

1— -
@
1 t 1 t
10 9 8 7
Figure 1-3: Rear Panel Sentry Plus Series Instrumén
Table 1-2: Sentry Plus Series Rear Panel Controls &onnectors
Reference # Name Type Function
Figure 1-3
1 VOLTAGE 2 Red 2-position Select Voltage Level corresponding to AC Source
SELECTOR Slide Switches 90V - 110V: 3.15A 250V Slow Blow
110V - 130V: 3.15A 250V Slow Blow
200V - 240V: 1.6A 250V Slow Blow
220V - 250V: 1.6A 250V Slow Blow
2 Remote Silver 9-pin Remote Connection: Inputs: Start, Reset
D-Type Connector Outputs: Pass, Fail, Under Test
3 CONT CHK OPT. | Black banana plug Connection for Ground Continuity Check
4 TUV CE Sticker Instrument Safety Agency Listing
5 Remote Black 5-screw Terminal Strip Remote Connection: Start, Reset, Com, Interlock
6 Fan SF11580AT Cool Unit: T=250°C = ON, T<45°C = OFF
115V 50/60Hz 0.10A
7 Ground Silver Banana Plug Instrument Chassis Ground Connection
8 AC Line Input Black 3-wire inlet module & Connection to AC power source
fuse holder Fuse Drawer: 3.15A 250V or 1.6A 250V (see #1)
9 RTN/LOW Blue Banana Socket RTN: Low voltage reference terminal
LOW: Common ground reference terminal
10 HV OUTPUT White Custom Banana Socket | Rear panel High Voltage (Potential) Terminal
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1.4 Installation
1.4.1 Dimensions

The Sentry Plus series unit is supplied in a besmwifiguration, i.e., in a cabinet with resilient
feet for placement on a table. Flip feet are led under the front feet so that the Sentry Plus
instrument can be tilted up for convenient operaiewing.

112.50mim

E )
b i 225 v -
- oy

O
a 356.25mem

le 262.5mim :I‘///

"
L

i
®

Figure 1-4: Sentry Plus Series Instrument Dimension

1.4.2 Instrument Positioning

The Sentry Plus unit contains a graphic displaydfogct readout of measured parameters. The aptim
angle for viewing is slightly down and about 10 kg either side of center. For bench operatien t
front flip feet should always be used to angleitisrument up. In bench or rack mount applicegitre
instrument should be positioned with consideratarample air flow around the rear panel fan
ventilation hole. An open space of at least 75snecommended behind the rear panel. Testingldhou
be performed on a non-conductive surface. An E@Disnnot a recommended test platform.

1.4.3 Power Requirements

The Sentry Plus instrument can be operated fromvwaepsource of 90 to 132V AC or 198 to 250V AC.
Power connection is via the rear panel througlaadsird receptacle. Before connecting the 3-wiregpo
cord between the unit and AC power source, make e voltage selection switches on the rear panel
(Figure 1-5) are in accordance with the power sodreing used. For a 90-132V source, use a 3.15A
250V fuse. For a 198-250V source, use a 1.6A 2a63¢é. Always use an outlet that has a properly
connected protection ground.
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WARNING
MAKE SURE THE UNIT HAS BEEN DISCONNECTED FROM ITS@APOWER SOURCE
FOR AT LEAST FIVE MINUTES BEFORE PROCEEDING.

Procedure For Changing A Sentry Plus Series Fuse

Remove the fuse drawer, by pressing the black talm¢ated at the center of the extended
fuse drawer, just below the 3-prong receptacle, angull outward.

Once the fuse drawer has been removed from theument slide out the fuse from the holder
and replace. Make sure the new fuse is of thegorogiing. Note that the fuse drawer can also
be used to store a spare fuse.

Install the fuse drawer back in the inlet modulegolighing in until it locks securely in place.

VOLTAGE SELECTOR 100V/120V/220V/240V~
50/60Hz 300W MAX

90V - 110V ~
:| 3.15AT

250V
108V - 132V ~

I I 198V - 242V ~
1.6AT
250V

I I 216V - 250V ~

FUSE Drawer

Figure 1-5: Close-Up of Sentry Plus Series Rear Pah
1.4.4 Safety Inspection

Before operating the instrument inspect the powkat immodule on the rear of the Sentry Plus to
ensure that the properly rated fuse is in pladegretise damage to the unit is possible. Make
sure that the voltage selector switches are sateordance with the power source in use. Refer
to paragraph 1.4.3 and Figure 1-5.

The Sentry Plus instrument is shipped with a stahdlaS. power cord, QuadTech P/N 4200-
0300 (with Belden SPH-386 socket or equivalent, ar@twire plug conforming to IEC 320).
Make sure the instrument is only used with theddesa(or other approved international cord
set) to ensure that the instrument is provided wathnection to protective earth ground.

The surrounding environment should be free fromessgive dust to prevent contamination of
electronic circuits. The surrounding environmembidd also be free from excessive vibration.
Do not expose the Sentry Plus instrument to disectight, extreme temperature or humidity
variations, or corrosive chemicals.
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Section 2: Operation

2.1 Terms and Conventions

Multiple

1000000000000000
1000000000000
1000000000
1000000

1000

.001

.000001
.000000001
.000000000001
.000000000000001

ARCing:

Current:

AC:

DC:

Charging Current:

Operation

Table 2-1: Measurement Unit Prefixes

Scientific Engineering Symbol
19 Peta P
1@ Tera T
19 Giga G

16 Mega M
16 Kilo k
103 milli m
166 micro u
1® nano n
1d2 pico p
185 femto f

Sparking or ‘flashing over’ caused by adka@own of electrical
insulation.

Alternating Current. AC is an electrical curtethat has one
polarity during part of the cycle and the oppospudarity during
the other part of the cycle. Residential eledtyis AC.

Direct Current. Non-reversing polarity. The vament of charge
is in one direction. Used to describe both curr@md voltage.
Batteries supply direct current (DC).

An insulated product exhibits thasic characteristics of a
capacitor. Application of a voltage across th&ulation causes a
current to flow as the capacitor charges. This resur
instantaneously rises to a high value as voltagapglied then
exponentially decays to zero as the DUT becomdyg @hlarged.
Charging current decays to zero much faster thagledric
absorption.
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Dielectric Absorption:

Dielectric Strength:

Dielectric Withstand Test:

Discharge:

DUT:

Frequency:

Ground:

Ground:

Ground Bond Test:

Ground Continuity:
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The physical phenomenon ihiek insulation appears to absorb
and retain an electrical charge slowly over tinfgply a voltage
to a capacitor for an extended period of time. nrlggickly
discharge it to zero voltage. Leave the capaafmen circuited
for a period of time then connect a voltmeter tantl measure the
residual voltage. The residual voltage is causedhb dielectric
absorption of the capacitor.

The ratio between the voltagerhich breakdown of the insulating
material occurs and the distance between the twiadgsubject to
the applied voltage.

This is the most comnabectrical safety test performed. A high
voltage (either AC or DC) is applied to determiha ibreakdown
will occur in the insulation of the DUT. DieleatrWithstand is
also referred to as a hipot (high potential) test.

The act of draining off an electricahuge to ground. Devices that
retain charge should be discharged after an IRteBC hipot test.

Device Under Test. (i.e. the product lgeiested).

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

The base reference from which voltagesnagasured, nominally
the same potential as the earth. Ground is aksagitle of a circuit
that is at the same potential as the base reference

Test to verify that all conduetiparts of a product that are
exposed to user contact are connected to the plweeground.
The ground bond test verifies the integrity of tigeound
connection using a high current AC signal with eatrlevel as
high as 30Amps. Ground bond provides a better lsition of how
a product will perform under an actual fault corudit

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

Measures the total resisthetween any two points separated by
electrical insulation. The IR test determines hoffeative the
dielectric (insulation) is in resisting the flow electrical current.

General Purpose Interface Bus (GPIB). IBGR an industry
standard definition of a Parallel bus connectiontfe purpose of
communicating data between devices.

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

An electronic device designed to switcimaitrix signals.

The residual flow of current tthats through the insulation after
a high voltage has been applied for a period oétinihe leakage
current is equal to the applied voltage dividedtbg insulation
resistance. Leakage current is the main measurke far AC
hipot and DC hipot.

A line leakage current tdsattmeasures the current that would
flow from, to or between applied parts such as @easd patient
leads. This test is the most complicated and tioresuming line
leakage test.

The most important and most commbthe line leakage tests.
Earth leakage current is basically the current iit@aback through
the ground conductor on the power cord. It is meab by
opening the ground conductor, inserting a circuitthwthe
simulated impedance of the human body then meagutie
voltage across part of the circuit with a true RitEmeter.

A line leakage test that meastire current that flows through the
human body if the body had touched the enclosutkeoDUT.

A line voltage leakage current tastudates the effect of a person
touching exposed metal parts of a product and tetelether or
not the leakage current that flows through the qe@ss body
remains below a safe level. Apply power to thedpat being
tested, then measure the leakage current from gogsed metal
on the chassis of the product under a fault comitisuch as “no
ground”. A special circuit is used to simulate thmgpedance of the
human body.
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Limits:

High Limit:

Low Limit:

Mode:

Step:

Test Time:

Ramp:
Dwell:
Test:

Fall:
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The upper value for a test to be coesall a pass. If the measured
value is higher than the high limit the test is ©idered a fail. In
hipot, leakage current and ground bond test modagtalimit is
required.

The lower value for a test to be consile a pass. If the measured
value is lower than the low limit the test is calesed a fail. In
insulation resistance test mode a low limit is resgh In an AC or
DC Hipot test, the low limit FAIL decision occursthe end of the
programmed test time.

The test to be performed such as: AC Hip@)(AC Hipot (DC),
Insulation Resistance (IR), Ground Continuity (@CPause (PA).

The order in which the tests will be perfodmeFor example if
step 1 is a ground continuity test, step 2 an Aibhand step 3 an
insulation resistance measurement then when theR§Tutton is

pressed, the Sentry will perform a GC test follovagdan AC test

then an IR test.

The time for the voltage to climb to the pemgmed level.

The time for the voltage to settle at thegnammed level.

The time that the voltage is held at the m@ogned level and a
comparison is made to the limits.

The time for the voltage to decrease badk to

A

Voltage

Step 1

i

»la »
> »

A
A4
A

A4

Ramp Dwell Test Fall
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Test Current:

Real Current: The resistive current component ef device under test. The
resistive component is attributed to the resistaofcthe device’s
insulation.

Total Current: A measure of the resistive and reaaturrent components of the

device under test. The reactive component isbated to the
capacitive or inductive components of the circuit

Total Current "A"
. ‘ Total Current "B"
Reactive
(Capacitive) Total Current
Current
Component
ey g Real (Resistive) Current Component
Rl = 282 > 100% Change
Total "B _ 101 > 19 Change
Total "A" 100

Reactive "B" 100

Reactive A~ - o0 > 0% Change

2.2 Startup

Check to make sure the Red Voltage Selector Svatonethe rear panel agree with the power
source available. Depending on the power sourceswiteh positions should be in the up or
down positions as shown in Figure 1-5 (Close-Upeftry Plus Series Rear Panel).

WARNING
NEVER TOUCH THE TEST LEADS IN ANY MANNER (this inades insulatiomn all wires and clips) when
HIGH VOLTAGE IS APPLIEDand redDANGERLED is ON.

USE ALL PRECAUTIONS NECESSARY T@VOID TOUCHING THE DEVICE UNDER TESTWHEN THE
RED DANGERLED IS ON OR FLASHING.

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

Power is applied to the Sentry Plus Series instnirhg pressing the green [POWER] switch on
the front panel to the ON (1 position). The Serthys Series unit should warm up for a period
of at least 15 minutes prior to use.

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

Operation 150697 Rev A9 Page 33 of 88



2.3 Programming Electrical Safety Tests

The Sentry Plus Series instrument is capable dbpeing the tests listed in Table 2-2. A

single-step test can be performed on a device apdogrammed as described in paragraphs 2.4
— 2.9. When the device under test requires a satdp test the order of test precedence is
important. Refer to paragraph 2.10 for test setope&ecall instructions and to paragraph 2.11

for instructions on programming a multi-step test.

Table 2-2: Sentry Plus Series Electrical Safety Tes

This manual is set up so if you follow the instiaos in paragraphs 2.4 through 2.10 and you wilehgrogrammed
a 6-step test setup and stored it to memory loedtio

Test Software Programming | Sentry Plus Series
Designation Instructions Instrument
Paragraph
Ground Continuity GC 2.4 10, 20, 30
Open/Short Circuit OS 2.5 10, 20, 30
AC Hipot AC 2.6 10, 20, 30
DC Hipot DC 2.7 20, 30
Pause PA 2.8 10, 20, 30
Insulation Resistance IR 2.9 30
Storing a Test Setup 2.10 10, 20, 30
Multi-Step 2.11 10, 20, 30
NOTE:
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Function keys of the STAND BY Display

The function keys on the right hand side of theldig allow the operator to access the numerous
menus imbedded within the Sentry Plus Series imsni software. Familiarize yourself with
these menus prior to programming a test. FigutalRstrates the STAND BY display and lists
the functions that can be accessed by pressindg1jehrough [F4] keys.

Instrument
Status

"STAND BY" or "Power-Up" Display

A 4

M1 STEP 1/1 AC LOW : OFF
ARG - OFF PROGRAM | F1
RAMP  : OFF
1.250kV AL OFF PRESET | F2
15.00mA '
3.0s MENU F3
—H> STANDBY | [RMT ] [TOCK | [OFST | [ ERR | MORE. | F4
F1 F2 F3 F4
PROGRAM PRESET MENU MORE
MORE.. AC-V Freq. Memory
Insert Soft AGC. Store Offset
Delete WV Auto Range Recall Get Cs
NEXT IR Auto Range Delete
STEP: 1-10 GFI System
MODE: AC/DC/IR/IGC/PA/OS FAIL Restart Contrast
Voltage Buzzer Volume
High Limit EN 50191
Test Time DC 50V ACG
Low Limit I_’ass on End of Step
ARC Limit Option
Ramp Time Multi-Link
Dwell Time  (DC, IR) Calibration
Fall Time (Need password to enter)
In Rush Current  (DC) Key Lock

Operation

(Need password to enter)
Change Password

(Need password to enter)
Error Log
About

Manufacturer

Software version

Figure 2-1: STAND BY Function Key Menus

150697 Rev A9

Function of F1 - F4 Keys

To enter programming mode.

To view/change preset (initial) settings.
To view/change: memory, system, option,
cal., key lock, pw, error & about.

To view the programmed test setups and
access offset function.

View Test Steps (Tabular Format)
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POWER UP and STAND BY Displays

The Sentry Plus Series instruments have multipleus@r displays that may seem confusing at
first glance. In an attempt to clarify the numerduactions of the software, this instruction
manual will illustrate these displays in a (hopBfulogical format. The function keys (F1, F2,
F3 & F4) perform different tasks depending upon mthenu currently shown on the display.
Figure 2-2 illustrates the instrument display whieminstrument is initially turned on.

Model # Software Function of F1 - F4 Keys

| | |

SENTRY PLUS 30 VERSION X.XX F1

Memory —> DATA MEMORY CHECK PASS 2
Calibration ~ — CALIBRATION DATA PASS
Line Frequency —» AC LINE FREQUENCY 60 Hz

F3

EXIT F4

[ WAIT 3s | [RMT ] [LOCK | [ OFST | [ ERR |

Power Up Display: Instrument Initialization

Figure 2-2: Power-Up Display

After 3 seconds, the instrument display revertth&STAND BY display as illustrated in Figure
2-3. The box in the lower left hand corner dendiesinstrument status.

Memol

ry Test Mode
Location Mx

Function

Test Step 1/x AC, DC, IR, Test of
X = 1-60 x=1-10 GC or PA Settings F1 - F4 Keys
M1 STEP 1/1 AC LOW : OFF )
ARC : OFF PROGRAM | F1 <] To enter programming mode.
Test Voltage (kV) —»| 1 . 250 kV RAMP: OFF PRESET £ <] To view/change preset (initial)
FALL: OFF test parameters.
Test Current (MA) — 15 . OO mA <] To view/change system parameters:
) MENU F3 memory, system, option, calibration, key
Test Time (sec) — 3 OS lock, password, error, & about.
To view the programmed test setups and
MORE.. F4 k
[ STAND BY | [RMT |[LOCK ][ OFST | [ ERR | < acceas offee functon.
Instrument Status Remote Front Offset Error
STAND BY Status Panel Status Status
On/Off Lock Out On/Off On/Off
Status
On/Off
When box is highlighted (back lit), T T T
the function is ON.

Figure 2-3: STAND BY Display

To access the programming function of the Sentus Beries instrument in the STAND BY
menu, press the [F1] key (PROGRAM). Once in tROBRAM display, select the test step
then the test mode (AC, DC, IR, GC, PA or OSC).rafaphs 2.4 - 2.9 illustrate how to
program the specific parameters of each of thesi§.te

NOTE
This manual is set up so if you follow the instiaos in paragraphs 2.4-2.10 you will have prograchmé-step
test (GC, AC, DC, IR and PA) and saved to memocgtion 1.
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PROGRAM Mode Displays
Figure 2-4 illustrates each program mode displaygtock reference. The box in the lower left
hand corner denotes the instrument status. Fotygla
function key (F1 — F4) is pressed to get to the desplay screen.

"STAND BY"
DISPLAY

AC
Display

DC
Display

IR
Display

GC
Display

PROGRAM MODE DISPLAYS

PA
Display

oS
Display

Operation

arrow (!) is used to denote which

STEP 1/1 AC LOW OFF
ARC : OFF PROGRAM
0.000kV RAMP : OFF PRESET
FALL : OFF
0.500mA
MENU
3.0s
STAND BY | [RMT | [TOCK | [OFST | [ ERR | MORE-
STEP 1/1 AC LOW : OFF upP
ARC : OFF
VOLT : 0.000kV RAMP : OFF
HIGH : 0.500mA FALL : OFF DOWN
TIME : 3.0s NEXT
EXIT
SELECT MODE | [RMT | [ LOCK | [OFST | [ ERR ]
STEP 1/1 DC LOW OFF upP
ARC : OFF
VOLT : 0.000kV RAMP : OFF
HIGH : 0.500mA DWELL : OFF DOWN
TIME : 3.0s FALL : OFF
I-RUS OFF NEXT
EXIT
SELECT MODE | [RMT | [TOCK | [OFST | [ ERR |
STEP 1/1 IR HIGH OFF uP
RAMP : OFF
VOLT : 0.000kV DWELL: OFF
LOW : 1.0MQ FALL : OFF DOWN
TIME : 3.0s NEXT
EXIT
SELECT MODE | [RMT | [ LOCK | [OFST | [ ERR ]

STEP 1/1 GC LOW OFF UP
CURR : 0.0A
HIGH : 1.0Q DOWN
DWELL: 3.0s NEXT

EXIT
SELECT MODE | [RMT | [ LTOCK ] [OFST | [ ERR ]

STEP 1/1 PA UP
PAUSE : PAUSE MODE DOWN
UNDER TEST SIGNAL : OFF NEXT

EXIT
SELECT MODE | [RMT | [ LOCK | [OFST | [ ERR |
STEP 1/1 os OPEN : 50% upP
SHORT : 300%
DOWN
NEXT
EXIT
SELECT MODE | [RMT | [TOCK | [OFST | [ ERR |
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F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2
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F4

Figure 2-4: STAND BY & PROGRAM Mode Displays
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To enter programming mode.

To view/change preset (initial)

test parameters.

To view/change system parameters:
memory, system, option, cal, key lock,
pw, error & about.

To view the programmed test setups and
access offset function.

To change value in highlighted box.

To toggle choices of highlighted box.

To move highlighted box around
display to select parameter to change

To exit programming mode.

To select mode: AC/DC/IR/GC/PA/OS

To select mode: AC/DC/IR/IGC/PA/OS

To select mode: AC/DC/IR/GC/PA/OS

To select mode: AC/DC/IR/GC/PA/OS

To select mode: AC/DC/IR/GC/PA/OS
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2.4  Programming a Ground Continuity Test

This test is applicable to the Sentry 10, 20 andPR@ instruments. A Ground Continuity (GC)
test is usually done first to verify the ground geation before high voltage is applied in the AC
& DC Hipot tests. With the instrument in ‘stand-Isyatus, press [F1] = PROGRAM. The AC
test mode programming screen is displayed. Folteyteenarrows (1) on the right side of this
diagram to program the individual GC test paranseter

STEP: 1/1 AC Low OFF il
ARC OFF
. VOLT: 0.000 kV RAMP OFF
In STAND BY: HIGH: 0500 mA FALL OFF MORE.. F2
Press [F1] = TIME: 30 s E—
PROGRAM ’ ) NEXT F3 To move highlighted box to AC.
[Voltage is 0 | [RmT | [TocK | [OFsT | [ Err ] EXIT F4
STEP 1/1 GC Low OFF UP il To select Mode = GC
Select CURR: 00 A DOWN F2
HIGH: 1.0 Q
GC DWELL: 03 s
Mode ’ ' NEXT F3 To move highlighted box to CURR.
[ Select Mode | [RmT | [TocK | [OFsT | [ Err ] EXIT F4
STEP 11 e Low : OFF INC. F1 To set current to 0.1A
CURR: 0.0A
Set HIGH: 1.0Q DEC. F2
Current DWELL: 0.3 NEXT F3 To move highlighted box to HIGH.
[0.IA | [RmT | [TocK | [OFsT | [ Err ] EXIT F4
STEP 1/1 GC Low : OFF To set High resistance limit:
INC. F1 0.1-5Qin 0.1Q increments.
Set CURR: 0.1A DEC. -
HIGH: 1.0Q
HIGH DWELL: 0.3s
Resistance Limit ’ ' NEXT F3 To move highlighted box to DWELL.
[01-50 | [RmT | [TocK | [OFsT | [ ErR ] EXIT F4

Continue on next page.
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Programming a GC Test (continued):

STEP 1/1 GC LOW : OFF To set Dwell time:
INC. Fl 0.1-1sin 0.1s increments
CURR: 0.1A
Set DEC. F2
HIGH: 1.2Q
DWELL DWELL: 0.3s
Time ’ . NEXT F3 To move highlighted box to LOW.
Fa4
[01-1s | [RMT] [TocK] [OFsT | [ ErR | BXIT
STEP 1/1 GC Low : OFF INC F1 To set Low resistance limit:
' 0-5Qin 0.1Q increments.
CURR: 0.1A
Set DEC. F2
HIGH: 1.2Q
LOW DWELL: 0.5s
Resistance Limit ) ’ NEXT F3 To move highlighted box to STEP.
Fa4
[0-50 | [RMT] [TocK] [OFsT | [ ErR | BXIT
STEP: 1/1 GC LOW : 0.3Q
NEW F1 q To go to Step 2.
CURR: 0.1A
F2
HIGH: 1.2Q MORE..
[F1] : Program Step 2 . -
or DWELL: 0.5s NEXT 3
[F4] : Exit Program Mode J—
To exit programming mode and return
Fa4
[1-10 | [RmMT] [TocK] [OFsT | [ ErRr | BXIT A o'sTAND BY status.

END GC Test Programming. After selecting the LOW resistance limit, one @ther press
[F1] = NEW to change the step number in the higited box (1-10) and start programming
STEP 2-100R one can press [F4] = EXIT to exit programming fime and return to STAND
BY status.

For this example, press [F1] = NEW and proceeddgnam step 2 as an OS Check (1 2.5).
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2.5 Programming an Open/Short Circuit (OS) Check

The Open/Short Circuit Detection Mode will ensure Device Under Test is connected properly
and is does not have a short circuit. In ProgramderOS can be selected as one of the steps
within the test. There are two programmable pataraépen % and Short %. Open % is
equivalent to a low limit. Short % would be coresigld a high limit. Once programming is
finalized, an offset should be performed and the@efunction must be ran to learn the
Capacitance of the device under test. This lea@aghcitance value will then be compared to
the Open % and Short % for Pass/Fail judgments Tiuriction is typically programmed prior to

a hipot test to check the connection to the dewiaer test beforapplying high voltage.

Open Check: In hipot testing, a low leakage curneay generate a PASS. If the connection is
faulty between the hipot and the DUT, the test dqass even if the DUT was not tested. Open
Check is similar to using a low limit in an AC higest to ensure the connection of the DUT. In
some cases, such as DC Hipot, a low limit is nasitde. Open Check will ensure that the DUT
is connected.

The Open Checksets the judgment test result (Pass/Fail) to apenit condition and compares
the test reading with the standard capacitances@&s). If the test reading is within the
programmed % then the judgment is Pass. The OpeokGian be programmed from 10% -
100% and the default 50%.

Short Check: In some cases, the DUT is shorted pritesting. If the product is shorted, there
is no need to perform hipot.

The Short Checksets the judgment test result (Pass/Fail) to st@uit condition and

compares the test reading to the standard capeeitaiue (Cs). If the test reading is within the
programmed % then the judgment is Pass. The S&ihatk can be set to Off or programmed
from 100% - 500%. The default value is 300%.

When using OS mode, program the test, attach th€g, ptéss [F4] = MORE and then [F2] =
GET Cs to obtain the DUT’s standard capacitanceevallhe Cs value is saved with the test
program in instrument memory. The Cs value isiapple to that product only.

To illustrate this function: for a particular DUthe Sentry Plus instrument learned Cs = 0.241nF
and the Open Check is set to 50%. If the meadisad within 50% of the learned Cs, then the
OSC resultis a PASS. If the measured Cs is grédaea 0.121nF (50% of .241nF), then the
OSC resultis a PASS. If the measured Cs is less@.121nF, then the OSC result is an OPEN.

If the Short Check is set to 300%. If the meas@sds less than 300% of the learned Cs, then
the OSC result is a PASS. If the measured C=iztgr than 300% of the learned Cs, then the
OSC resultis a FAIL. If the measured Cs is gretltan 0.723nF (300% of .241nF), then the
OSC resultis a SHORT.
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Programming an OS Check:

This test is applicable to the Sentry 10, 20 an®B@ instruments. With the instrument in
‘stand-by’ status, press [F1] = PROGRAM. If conimyithe 6-step example from 2.4, you are
already in program mode and on the AC test mode.p&gllow the green arrows)(on the

right side of this diagram to program the indivitl@& parameters.

STEP| 22 AC ;i\(’:v SEE FIRST F1 To change value of highlighted box.
[F1] = NEW \H/?GLI—-:— ggggkva E:ET_P SEE MORE.. F2 To delete or insert a test step.
Program TIME . 30s o
Step2=0S NEXT F3 To move highlighted box to MODE.
[ Voltage is 0 | [RMT | [TOCK | [OFST | [ ERR ] EXIT F4 To exit programming mode.
STEP 2/2 AC LOW : OFF
ARC . OFF UP F1 Set MODE =0S
VOLT : 0.000kV RAMP : OFF
Sglg‘:t HIGH : 0.500mA FALL : OFF DOWN F2
TIME : 3.0s
Test Mode NEXT F3
elect Mode
Select Mod RMT ] [TocK | [OFsT ][ ErRR | X7 R
STEP 2/2 oS OPEN 50% upP F1
SHORT : 300%
DOWN F2
NEXT F3 Move highlighted box to OPEN
elecC ode
Select Mod RMT | [Tock | [oFsT [ [ ErRR | X7 R4
STEP 2/2 os OPEN t 50%
SHORT - 300% INC. F1 Set Open: 10-100%
Enter DEC. F2
OPEN —
% NEXT F3
elect Mode
Select Mod RMT | [TocK | [oFsT | [ ErRr | X7 R
STEP 2/2 oS OPEN : 50%
SHORT | 300% INC. F1 Set Short: 100-300%
Enter DEC. F2
SHORT —
% NEXT F3
[ Select Mode | [RwT | [TocK | [OFsT ][ Err | T R4
Set STEP| 272 oS ;:’S;T 32222 UpP F1 To set next step = 3
Next ) I
Test Step DOWN F2
[F1] : Program Step 3 NEXT F3
or
[F4]: Bxit Program Mode EXIT Fa To exit program mode and return
[ Select Mode |[ RMT |[ LOCK ][ OFST ][ ERR ] to STAND BY status.

END OSC Programming. After selecting the SHORT %, one can either p{é&] = NEW to
change the step number in the highlighted box (1ah@ start programming STEP 3-TR one
can press [F4] = EXIT to exit programming functemd return to STAND BY status.

For this example, press [F1] = NEW and proceedd¢giam step 3 as an AC Hipot Test ( 2.6).

Operation 150697 Rev A9 Page 41 of 88



2.6

Programming an AC Hipot Test

This test is applicable to the Sentry 10, 20 andP8@ instruments. With the instrument in
‘stand-by’ status, press [F1] = PROGRAM. If contmyithe 6-step example from 2.5, you are

already in program mode and on the AC test mode.pdepllow the

arrows (/) on the

right side of this diagram to program the individA& hipot test parameters.

[F1] = New
Program
Step 3=AC

Select
AC
Test Mode

Set
Test Voltage

Set
High Current
Limit

Set
Test Time
Testtime =0

then continuous

voltage until STOP
is pressed.

Set
Low Current
Limit

STEP 3/3 AC LOW : OFF
ARC : OFF FIRST
VOLT 0.000kV RAMP  : OFF
HIGH  : 0.500mA FALL @ OFF MORE..
TIME : 3.0s NEXT
Voltage s 0 | [RMT | [TOcK | [OFsT [ ErR ] EXT
STEP 3/3 AC LOW : OFF
ARC : OFF up
VOLT 0.000kV/ RAMP : OFF
HIGH : 0.500mA FALL . OFF DOWN
TIME : 3.0s NEXT
EXIT
Select Mode | RMT ][ LOCK ][ OFST || ERR ]
STEP 3/3 AC LOW : OFF
ARC : OFF INC.
VOLT 0.000kV RAMP  : OFF
HIGH : 0.500mA FALL . OFF DEC.
TIME : 3.0s NEXT
0.05 - 5KV | [RvT | [Tock | [OFsT ][ Err | BXT
STEP 3/3 AC LOW : OFF
ARC : OFF INC.
VOLT 2.750kV RAMP . OFF
HIGH  :[ 0.500mA FALL @ OFF DEC.
TIME : 3.0s NEXT
EXIT
0.001- 20mA | [RMT | [TOCK | [OFST | [ ERR |
STEP 3/3 AC LOW : OFF
ARC : OFF INC.
VOLT 2.750kV RAMP  : OFF
HIGH : 15.00mA FALL . OFF DEC.
TIME 1| 3.0s ENTER
0,0.1- 9995 | [RvT | [Tock | [OFsT ][ Err | BXT
STEP 3/3 AC LOW [ OFF
ARC : OFF INC.
VOLT 2.750kV RAMP : OFF
HIGH  : 15.00mA FALL @ OFF DEC.
TIME : 10.0s NEXT
— EXIT
0-20mA 0=OFF | [ RMT |[LOCK |[OFST |[ ERR |

Continue on next page.
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F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

To change value in highlighted box.

To delete or insert a test step.

To move highlighted box around
display to select parameter to change

To exit programming mode.

Set MODE = AC

To move highlighted box to VOLT

To set test voltage:
0.05 - 5kV in .001kV increments

To move highlighted box to HIGH.

To set high current limit:
0.001 - 20mA in .001mA increments

To move highlighted box to TIME.

To set test time:
0, 0.1-999s in 0.1s increments

To move highlighted box to LOW.

To set low current limit:
0 - 20mA in 0.01mA increments

To move highlighted box to ARC.
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Programming an AC Hipot Test (continued)

Set
Arc Limit

Set
Ramp Time

Set
Fall Time

Set
Next
Test Step

[F1] : Program Step 4
or
[F4] : Exit Program Mode

STEP 3/3 AC LOW : 3.00mA
ARC b OFF INC.
VOLT 2.750kV RAMP : OFF
HIGH 15.00mA FALL : OFF DEC.
TIME 10.0s NEXT
_ EXIT
[[1-20mA 0=OFF |[RMT][LOCK][OFST |[ ERR |
STEP 3/3 AC LOW : 3.00mA
ARC : OFF INC.
VOLT 2.750kV RAMP b OFF
HIGH 15.00mA FALL : OFF DEC.
TIME 10.0s NEXT
_ EXIT
[0-999s 0=OFF | [RMT ][ LOCK][OFST |[ ERR |
STEP 3/3 AC LOW : 3.00mA
ARC : OFF INC.
VOLT 2.750kV RAMP : 3.0s
HIGH 15.00mA FALL b OFF DEC.
TIME 10.0s NEXT
_ EXIT
[ 0-999s 0=OFF |[RMT][LOCK][OFST |[ ERR |
STEP 3/3 AC LOW : 3.00mA
ARC : OFF NEW
VOLT 2.750kV RAMP : 3.0s
HIGH 15.00mA FALL : 3.0s MORE..
TIME 10.0s NEXT
1-10 | [RMT ] [TocK | [OFsT | [ Err | BXT

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

Set arc current limit:
1-20mA in 0.1mA increments

To move highlighted box to RAMP.

To set Ramp Time:
0-999s in 0.1s increments

To move highlighted box to FALL.

To set Fall Time:
0-999s in 0.1s increments

To move highlighted box to STEP.

To set next test step = 4

To exit programming mode and return
to STAND BY status.

END AC Hipot Test Programming. After selecting the FALL Time, one can eitheegs [F1]
= NEW to change the step number in the highlighexi (1-10) and start programming STEP 4-
10, OR one can press [F4] = EXIT to exit programming fime and return to STAND BY

status.

For this example, press [F1] = NEW and proceeddgiam step 4 as a DC Hipot Test (1 2.7).

Operation
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2.7

This test is applicable to the Sentry 20 and 3® klatruments.

Programming a DC Hipot Test

With the instrument in ‘stand-

by’ status, press [F1] = PROGRAM. If continuing tB-step example from 2.6, you are already
in program mode and on the AC test mode page. Xamgle illustrated herein shows a GC test

as Step 1, an AC test as Step 2 and how to progmaf test in Step 3. Follow the

arrows

(1) on the right side of this diagram to programitigdvidual DC hipot test parameters.

[F1] = New
Program
Step 4 =DC

Select
DC
Test Mode

Set
Test Voltage

Set
High Current
Limit

Set
Test Time

Set
Low Current
Limit

STEP 4/4 AC LOW : OFF
ARC : OFF FIRST
VOLT 0.000kV RAMP . OFF
HIGH © 0.500mA FALL  : OFF MORE..
TIME : 3.0s NEXT
Voltage s 0 | [RMT | [TOcK | [OFsT [ ErR ] EXIT
STEP 4/4 AC LOW : OFF
ARC : OFF up
VOLT 0.000kV RAMP  : OFF
HIGH . 0.500mA FALL . OFF DOWN
TIME ;. 3.0s NEXT
EXIT
Select Mode | [RMT | [TocK | [OFsT ][ ERR |
STEP 4/4 DC LOW : OFF
ARC : OFF INC.
VOLT 0.000kV RAMP : OFF
HIGH . 0.500mA DWELL : OFF DEC.
TIME : 3.0s FALL : OFF
I-RUS : OFF NEXT
0.05 - 6KV | [RMT | [TOcK | [OFsT [ ErR ] EXIT
STEP 4/4 DC LOW : OFF
ARC : OFF INC.
VOLT 2.500kV RAMP  : OFF
HIGH - [ 0.500mA DWELL : OFF DEC.
TIME . 30s FALL . OFF
I-RUS : OFF NEXT
EXIT
0.0001 - 5mA | [RMT | [TOCK | [OFST ][ ERR |
STEP 4/4 DC LOW : OFF
ARC : OFF INC.
VOLT 2.500kV RAMP : OFF
HIGH : 2.999mA DWELL OFF DEC.
TIME [ 3.0s FALL . OFF
I-RUS : OFF ENTER
0,0.1-999s | [RMT | [TOcK | [OFsT [ ErR ] EXIT
STEP 4/4 DC LOW t OFF
ARC : OFF INC.
VOLT 2.500kV RAMP  : OFF
HIGH © 2.999mA DWELL : OFF DEC.
TEST : 5.0s FALL : OFF
I-RUS : OFF NEXT
— EXIT
0-5mA 0=OFF __|[RMT |[LOCK | [OFST | [ ERR |

Continue on next page.
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F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

To change value in highlighted box.

To delete or insert a test step.

To move highlighted box around
display to select parameter to change

To exit programming mode.

Set MODE = DC

To move highlighted box to VOLT

To set test voltage:
0.05 - 6kV in .001kV increments

To move highlighted box to HIGH.

To set high current limit:
0.0001 - 5mA in .001mA increments

To move highlighted box to TIME.

To set test time:
0, 0.1-999s in 0.1s increments

To move highlighted box to LOW.

To set low current limit:
0 - 5mA in 0.001mA increments

To move highlighted box to ARC.

Operation



Programming an DC Hipot Test (Continued)

STEP 4/4 DC LOW : 0.015mA INC F1 Set arc current limit:
ARC 3 OFF . 1-5mA in 0.1mA increments
VOLT : 2.500kV RAMP : OFF
F2
Set HIGH ¢ 2.999mA DWELL : OFF DEC.
Arc Limit TIME : 5.0s FALL . OFF .
F3 To move highlighted box to RAMP.
I-RUS : OFF NEXT gnig
EXIT F4
[[1-5mA 0=OFF | [RMT |[LOCK ][ OFST |[ ERR |
STEP 4/4 DC LOW : 0.015mA INC F1 To set Ramp Time:
ARC : OFF : 0-999s in 0.1s increments
VOLT : 2.500kV RAMP . OFF
. F2
Set HIGH © o 2.999mA DWELL : OFF DEC
Ramp Time TIME : 5.0s FALL . OFF o
LRUS . OFF NEXT F3 To move highlighted box to DWELL.
EXIT F4
[ 0-999s 0=OFF | [RMT |[LOCK ][ OFST |[ ERR |
STEP 4/4 DC LOW : 0.015mA INC F1 To set Dwell Time:
ARC . OFF ' 0-999s in 0.1s increments
VOLT : 2.500kV RAMP : 3.0s
. F2
Set HIGH . 2.999mA DWELL : OFF DEC
Dwell Time TIME : 5.0s FALL . OFF .
LRUS . OFF NEXT F3 To move highlighted box to FALL.
EXIT F4
[ 0-999s 0=0OFF |[RMT ][ LOCK ][ OFST || ERR |
STEP 4/4 DC LOW : 0.015mA INC F1 To set Fall Time:
ARC : OFF . 0-999s in 0.1s increments
VOLT : 2.500kV RAMP : 3.0s
F2
Set HIGH © o 2.999mA DWELL : 3.0s DEC.
i TIME 5.0 FALL . OFF
Fall Time S mus o NEXT F3 To move highlighted box to -RUS.
EXIT F4
[0-999s 0=0OFF |[RMT ][ LOCK]|[OFST |[ ERR |
STEP 4/4 DC Low . 0.015mA ING o geéig'fzsg;‘:'e""im“:
. , 0.5UA -
ARC :  OFF - | in 0.001MA increments
VOLT : 2.500kV RAMP : 3.0s
F2
Set HIGH ¢ 2.999mA DWELL : 3.0s DEC.
I-Rus Limit TIME : 5.0s FALL : 3.0s o
F3 To move highlighted box to STEP.
I-RUS . OFF NEXT gnig
EXIT F4
[0,0.5uUABmA 0=OFF |[RMT |[LOCK |[OFST |[ ERR ]
STEP 4/4 DC LOW : 0.015mA
Set NEW F1 To set next test step = 5
Next ARC . OFF
S VOLT : 2.500kV RAMP : 3.0s MORE F2
Test Step HIGH  :  2.999mA DWELL : 30s -
TIME : 5.0s FALL : 3.0s
[F1] : Program Step 5 -RUS . OFF NEXT F3
or _—
[F4] : Exit Program Mode EXIT F4 < To exit programming mode and return
[[1-10 | [RMT |[LOCK ][ OFST |[ ERR | to STAND BY status.

END DC Hipot Test Programming. After selecting the I-RUSH limit, press [F1] = MEto
change the step number in the highlighted box (lal@ start programming STEP 5-10R
press [F4] = EXIT to exit programming function amredurn to STAND BY status.

For this example, press [F1] = NEW and proceedagnam step 5 as a PA (Pause 1 2.8).

NOTE: In-Rush Current
The In-Rush current range is dependent on the anagied High Limit. Refer to Specifications sectipage 8.
The In-Rush current limit for the DC hipot testisow limit which is monitored during initial chéargy of the device
under test. When activated (other than Off), aurlbeelow the programmed value is considered to Baila
condition. This current monitoring is generallyedgo check that the charging current to the desimeeds a
specified value (> programmed limit), thus ensutimat the device is properly connected to the teste
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2.8 Programming a Pause (PA) in the Test Sequence

“PAUSE” is a mode selection that allows a test sege to be stopped while test leads are
changed or other operations performed. A 15-charaser programmable message will be
displayed on the screen when in PAUSE mode antethevill continue when the [START]
button is pressed or when START is initiated vimoge I/O. The Under Test relay on the
remote 1/O can also be cycled during PAUSE if regpi During the test sequence when
PAUSE is encountered the tester stops, displaysSEA&hd 15-character message until START
button is pressed again (or START is initiatedreiaote 1/O).

This mode is applicable to the Sentry 10, 20 an®I88 instruments. With the instrument in
‘stand-by’ status, press [F1] = PROGRAM. If coniimy the 6-step example from 2.7, you are
already in program mode and on the AC test mode.pagis example shows a GC test as
Stepl, an OSC check as Step 2, an AC test as StéeP@ test as Step 4, a Pause as Step 5 and
finally an IR test as Step 6. Follow the=enarrows [J) on the right side of this diagram to
program the individual Pause mode parameters.ranteessage (length 1-15 characters) for the
operator.

STEP| 55 AC ;2\,6\’ SEE FIRST F1 To change value of highlighted box.
[F1] = NEW \HIIOGLJ gggg://.\ E:ET_P SEE MORE.. F2 To delete or insert a test step.
Program TIME . 3.0s o
Step 5 =PA NEXT F3 To move highlighted box to MODE.
- F4 Ta i i de.
[ Voltage s 0 | [RMT ] [TOCK ] [OFsT ][ ERR ] X7 © exit programming mode
STEP 5/5 AC LOW : OFF
ARC . OFF UpP F1 Set MODE = PA
VOLT : 0.000kV RAMP : OFF
Slejl'iCt HIGH : 0.500mA FALL : OFF DOWN F2
TIME ¢ 30s To move highlighted box to
Test Mode NEXT F3 PAUSE
[ Select Mode | [RMT ] [Tock | [oFsT | [ Err | 2XIT R
STEP 5/5 PA To enter message:
UP F1 1-15characters: * + , - ./
PE— 0-9andA-Z
Enter PAUSE .| PAUSE MODE DOWN 2
Pause UNDER TEST SIGNAL : OFF
Message NEXT C. F3  To move cusor to next character.
F4 T .
[ 1-15CHAR. | [RMT | [TOCK ] [OFST | [ ERR | CANCEL 0 erase message
STEP 5/5 PA UP F1
PAUSE ;| CHANGE-DUT
PEan:sre UNDER TEST SIGNAL : OFF DOWN F2
Message NEXT F3 To move highlighted box to UNDER.
[ 1-15CHAR. | [RMT ] [TOCK | [OFST | [ ERR | “ANCEL | ™

Continued on next page.
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Programming a PAUSE in test sequence (continued):

Set
Test Signal

Set
Next
Test Step
[F1] : Program Step 6
or

[F4] : Exit Program Mode

STEP 5/5 PA NG

PAUSE : CHANGE-DUT
UNDER TEST SIGNAL OFF DEC.
NEXT
[ OFF7ON | [RMT | [TocK | [oFsT [ ERR | EXT
STEP | 505 PA .

PAUSE : CHANGE-DUT
UNDER TEST SIGNAL OFF DEC.
NEXT
[1-10 | [RMT | [Tock | [oFsT | [ Err | X7

F1

F2

F3

F4

F1

F2

F3

F4

To set test signal:
OFF or ON

To move highlighted box to STEP.

To set next step = 6

To exit programming mode and return
to STAND BY status.

END PA Mode Programming. After selecting the Under Test Signal, one a#ree press [F1]
= NEW to change the step number in the highlighexi (1-10) and start programming STEP 6-
10, OR one can press [F4] = EXIT to exit programming fime and return to STAND BY

status.

For this example, press [F1] = NEW and proceedd¢giam step 6 as an IR Test (1 2.9).

Operation

150697 Rev A9

Page 47 of 88



2.9 Programming an IR (Insulation Resistance) Test

This test is applicable to the Sentry 30 Plus ument. With the instrument in ‘stand-by’ status,
press [F1] = PROGRAM. If continuing the 6-step eptanfrom 2.8, you are already in
program mode and on the AC test mode page. Tlhispbe shows a GC test as Stepl, an AC
test as Step 2, a DC test as Step 3 and how togmogn IR test in Step 4. Follow tgesen
arrows (I) on the right side of this diagram to programitiddvidual IR test parameters.

STEP| 6/6 AC LOW . OFF

ARC . OFF FIRST F1 To change value of highlighted box.
VOLT : 0.000kV RAMP : OFF
[F1] = NEW HIGH  0.500mA EALL  ofF MORE.. F2 To delete or insert a test step.
Program . ’ E—
TIME : 3.0s o
Step 6 =1IR NEXT F3 To move highlighted box to MODE.
- F4 To exit programming mode.
[Voltage s 0 | [RvT ] [TocK | [OFsT | [ ErRR | BXT programming
STEP 6/6 AC LOW : OFF
UP F1 Set MODE = IR
ARC : OFF
VOLT : 0.000kV RAMP : OFF
Select DOWN F2
HIGH : 0.500mA FALL : OFF
IR TIME : 3.0s
Test Mode T NEXT F3 To move highlighted box to VOLT
F4
[ Select Mode | [RMT ] [TocK | [OFsT | [ ErRR | EXT
STEP 6/6 IR HIGH . OFF INC F1 To set test voltage:
RAMP : OFF . 0.05 - 1kV in 0.001kV increments
VOLT 1 0.000kV DWELL : OFF
F2
Set Low ©1.oMQ FALL . OFF DEC.
TIME ;3.0
Test VOItage S NEXT F3 To move highlighted box to LOW.
F4
[0.05- 1KV | [RMT ] [TocK | [OFsT | [ ErRr | BXT
STEP 6/6 R HIGH  : OFF NG . gOl:Aet 'g(‘)"’G’S‘;S‘S‘a”CE limit:
RAMP - OFF - | in 0.1MQ increments
Set VOLT : 0.750kV DWELL OFF
L . . DEC. F2
ow LOW 1 1.0MQ FALL : OFF
i TIME : 3.0
ResLl,Stapce s NEXT F3 To move highlighted box to TIME.
mi
F4
[0.IMQ - 50G0 | [RMT ] [TOocK | [OFsT | [ ErRR | EXT
STEP 6/6 IR HIGH : OFF INC F1 To set dwell time:
RAMP . OFF . 0, 0.1 -999s in 0.1s increments
VOLT : 0.750kV DWELL : OFF
F2
Set LOW : 1.5MQ FALL : OFF DEC.
i TIME 1 3.0
Test Time S NEXT F3 To move highlighted box to HIGH.
EXIT F4
[ 0,0.1-999s |[RMT | [ LOCK ][ OFST ][ ERR ]

Continue on next page.
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Programming an IR Test (Continued)

STEP 6/6 R HIGH OFF To set high resistance limit:
INC. F1 0 - 50GQ in 0.1MQ increments
Set RAMP OFF (from programmed low limit to 50GQ)
€l VOLT : 0.750kV DWELL OFF
. F2
High Low ¢ 15MQ FALL OFF DEC.
i TIME : 5.0
ResLl,Stapce s NEXT F3 To move highlighted box to RAMP.
mi
F4
[0-5060 0=OFF ][ RMT |[TOcK ][OFsT ][ ErRR | EXIT
STEP 6/6 IR HIGH 1 1.250GQ upP F1 To set ramp time:
RAMP i OFF 0-999s in 0.1s increments
VOLT : 0.750kV DWELL : OFF
F2
Select Low © 15MQ FALL :  OFF DOWN
i TIME ;5.0
Ramp Time s NEXT F3 To move highlighted box to DWELL.
F4
[0-999s 0=OFF _|[RwT |[TocK][OFsT ][ Err | =XT
STEP 6/6 IR HIGH : 1.250GQ upP F1 To set ramp time:
RAMP : 3.0s 0-999s in 0.1s increments
VOLT : 0.750kV DWELL OFF
F2
Select LOW : 1.5MQ FALL : OFF DOWN
i TIME : 5.0
Dwell Time s NEXT F3 To move highlighted box to FALL.
F4
[0-999s 0=OFF ][ RMT |[TOcK ][OFsT ][ ErRR | EXT
STEP 6/6 IR HIGH : 1.250GQ INC F1 To set fall time:
RAMP : 3.0s . 0-999s in 0.1s increments
VOLT : 0.750kV DWELL : 3.0s
F2
Set LOW : 1.5MQ FALL 4 OFF DEC.
i TIME ;5.0
Fall Time S NEXT F3 To move highlighted box to STEP.
Fa
[0-999s 0=OFF ][ RMT | [Tock ][orsT | [Err | EXT
STEP @ 6/6 IR HIGH 1 1.250GQ
F1
RAMP : 3.0s NEW
. VOLT : 0.750kV DWELL 3.0
Exit ° MORE .. F2
Program LOW : 1.5MQ FALL : 3.0s
TIME : 5.0s
Mode NEXT F3
EXIT F4 To exit program mode and return to
[ 1-10 | [ RMT ][ LOCK || OFST |[ ERR ] STAND BY status.

END IR Test Programming. After selecting the FALL Time, one can eithergg¢F1] = NEW
to change the step number in the highlighted bekQ)land start programming STEP 7-8OR
one can press [F4] = EXIT to exit programming fumctand return to STAND BY status.

For the sake of this 6-step example, press [FAKH Eo exit programming function and return
to STAND BY status.
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2.10 Storing a Test Setup

NOTE:

Instrument PRESET values can be programmed aneldstor your specific test setup. Therefqre

before storing/our tests, program the preset values. Refer2d 3 for PRESET programming

information.

To store the previous example of the programmetep-gest, with the instrument in ‘STAND
BY’ status, press [F3] = MENU to access the meniongtion.

In MENU with the highlighted box around MEMORY, pee [F3]

memory function.

STAND BY
Display

MENU

MEMORY

STEP 1/6

GC LOW 0.3Q

PROGRAM
0.1A PRESET
1.2Q
055 MENU

[ STAND BY | [RMT ] [TOCK | [OFST | [ ERR | MORE-
1 MEMORY LAST

2 SYSTEM

3 OPTION DOWN
4 CALIBRATION

5 KEYLOCK SELECT
[ SELECT FUNC. | [RMT | [TocK | [OFsT | [ ErrR | EXT

1 (0 STEPS) STORE
2 (0STEPS)

3 (0STEPS) RECALL
4 (0STEPS)

5 (0STEPS) DELETE

RETURN

SELECT FUNC.

| [RMT ] [TOCK ] [OFST | [ ERR |

= SELECT to enter the

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

To enter programming mode.

To view/change preset (initial) test
parameters.

To view/change system parameters:
memory, system, option, calibration, key
lock, password, error, & about.

To view the programmed test setups and
access offset function.

To toggle through MENU functions.

To toggle through MENU functions.

To enter MEMORY function.

Return to STAND BY display.

To store a test setup in memory
location 1-60

Recall test in highlighted location.
Delete test in highlighted location.

Return to MENU display.

Press [F1] = STORE to access the store functiorssHF2] = DOWN to move highlighted box
to the memory location (1-60) in which you wishstore this test setup. Press [F3] = SELECT

to accept location number.

Select
LOCATION
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(0 STEPS)
(0 STEPS)
(0 STEPS)
(0 STEPS)
(0 STEPS)

SEL. MEMORY

| [RMT ] [TOCK ] [OFST | [ ERR |

LAST

DOWN

SELECT

RETURN

150697 Rev A9

F1

F2

F3

F4

To move highlighted box to
memory location 60

To toggle through memory
locations 1-60

To select highlighted memory
location and store previously
programmed test setup
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To label the selected location, press [F1] = URI{@n[F2] = DOWN) to enter a combination
alpha-numeric name for this test setup. Press$ASEXT C. after each digit to accept that digit
and move on to the next. The name can be up tdagacters long. When finished entering the
name, press [F3] = ENTER two times.

1 [ (0STEPS) _ UP F1 To enter an alpha-numeric character

LABEL g Eg §$EE§§ DOWN F2 To enter an alpha-numeric character

Testsewp | 4 O T erg NEXTC. | Fa e oo mov
[ SELECT FUNC. | [RMT | [TOCK | [OFST | [ ERR | CANCEL | ™
1 (0 STEPS) 123 UpP F1

Llib)jiél ;1 Eg 2¥EE§; DOWN F2 | |
Function 5 Eg 2¥EE§; NEXT C. 3 er?;?oi Times to exit LABEL

[SEL. MEMORY | [RMT | [TOCK | [OFST | [ERR | CANCEL | F

The display will prompt: STORE TO #? Press [F1YES to accept storage to that memory
location # or [F2] = NO to reject storage. Predsd][= RETURN once to return to “MENU”
display. Press [F4] a second time to return toAND BY” display.

1 (0STEPS) 123 YES F1 Store test setup to location #1
2 (0STEPS)
Confirm 3 (0 NO F2
STORE 4 (0 STORETO1? o
5 (0
| | [RMT | [TOCK ] [OFST | [ ERR | R4
1| (5 STEPS) 123 STORE | F1
2 (0STEPS) RECALL | F2
3 (0STEPS)
MEMORY SR
4 (0STEPS) DELETE | F3
5 (0STEPS)
| SELECT FUNC. | | RMT | | LOCK | | OFST | | ERR | RETURN F4 Return to MENU display.
MO1 1/6 GC LOW o 0.3Q PROGRAM F1
STAND BY 0.1A PRESET | r2
Display with 1.2Q |
Memory ID 0.5s MENU F3
[ STAND BY | [RMT | [TOCK | [OFsT | [ ERR | MORE- F4

The MEMORY RECALL and DELETE functions work the sarway as STORE. When the
instrument returns to STAND BY status there willdbé&ag Mxx” in the upper left hand corner
of the display to indicate which memory locationnsise (displayed).
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2.11 Programming a Multi-Step Test

Paragraphs 2.4, 2.5, 2.6, 2.7, 2.8 and 2.9 illtesttee programming of a 6-step test (GC, OSC,
AC, DC, PA & IR). To program a multiple step tgsbwer-up the Sentry Plus Series
instrument so the ‘Stand By’ display is shown (FegR-2). Press [F1] = PROGRAM and enter
the test parameters for the first test (GC). Adjgecifying LOW resistance limit, press [F3] =
NEXT and [F1] = NEW to enter test parameters fersbcond test (AC). At this time, OT
press [F4] = EXIT because this will exit you fromogramming mode. After specifying FALL
time for the second test press [F3] = NEXT to amnti entering test parameters for the third test
(DC). Continue this process for up to 10 stepseimished entering desired number of test
steps, press [F4] = EXIT to exit programming modé eeturn to Stand By status.

In Stand By status, to view the test steps jusgr@ammed press [F4] = MORE. Figure 2-5
illustrates the Stand By display and resultantstss display if the programming example in
paragraphs 2.4-2.9 was followed.

MO1 1/6 GC LOW ;0 0.3Q PROGRAM F1

STAND BY 0.1A PRESET | F2
with 1.2Q _

Memory ID 0.5s MENU F3

[ STAND BY | [RWT | [TOCK | [OFST ] [ ErRR | MORE- R4

Continuing with the 6-step example, press [F4] = MORE to view the
6 test steps (GC, OS, AC, DC, PA & IR) stored to location 1.

MO1 OUTPUT MEASURE RESULT

OFFSET | F1
1 GC 01A 120 e |
Test 2 0S  0.100kV X — GETCs | F
Stens 3 AC  2.750kV 15.00MA  ceceeeeeee ]
P 4 DC  2.500kV 2.090MA oo -
5 PA PAUSEMODE e R
[ STAND BY | [RMT ] [TOCK | [OFST | [ ERR | MORE.. | F
Press [F4] = MORE
Mol OUTPUT MEASURE RESULT ot "
1 GC 0.1A (220 L —— E—
Test 2 0S  0.100kV X - —— DOWN | F2
Steps 3 AC  2.750kvV 15.00mA - S
P 4 DC  2.500kV 2.000MA  ceeeeeees F
5 PA PAUSEMODE e R
[ STAND BY | [RMT | [TOCK | [OFST | [ ERR | MORE.. | F
Press [F2] = DOWN
M1 OUTPUT MEASURE RESULT 0P o
2 0S 01A Y = el
Test 3 AC  2.750kV FE10/0 117 — FIRST F2
Stens 4 DC  2500kV 2000MA oo -
P 5 PA  PAUSEMODE oo e
6 IR 0.750kV LEMQ e -
EXIT F4
[ STAND BY | [RMT | [TOCK ] [OFST ][ ERR_]

Figure 2-5: View Programmed Test Setups

Page 52 of 88 150697 Rev A9 Operation



2.12 PRESET Test Parameters

A number of initial parameters or default condisanay be programmed and stored as the
‘power-up’ conditions. On the Sentry Plus Serregruments, this function is labeled PRESET
and is accessible on the STAND BY display.

The PRESET values are stored with each programestdTtherefore each memory location
may have different PRESET values. It is importarget the PRESET values priorstoring a
test program.

Table 2-3 lists the Sentry Plus Series PRESE Tpgastmeters including parameter range and
initial (default) value.

Table 2-3: PRESET Test Parameters

Parameter Range Initial (Default) Value | Description

AC-V FREQ. 50 or 60Hz 60Hz Set frequency for AC Hipot test

SOFT. AGC ON or OFF ON Set software automatic gain control function ON or
OFF

WV AUTO RANGE ON or OFF OFF Set hipot auto range function ON or OFF

IR AUTO RANGE ON or OFF ON Set resistance auto range function ON or OFF

GFI ON or OFF ON Set ground fault interrupt to trip at 0.5mA

FAIL RESTART ON or OFF OFF Fail continue steps

2.12.1 AC-V FREQ.

The AC-V Frequency setting allows the user to delee line frequency for the AC hipot test.
The range of AC-V Freq. is 50 or 60Hz and the unstnt default setting is 60Hz.

2.12.2 SOFTWARE AGC

The Software Automatic Gain Control (SOFT AGC) isettallows the option of correcting the
output voltage when ON. This is satisfactory whesasuring resistors but under special
circumstances when measuring large capacitive dgvigs best to select Software AGC OFF.
The default value is ON.

2.12.3WV AUTO RANGE
The WV Auto Range setting allows the option of gdiine full scale current range (ON) or using
the user programmed maximum current limit (OFF)rdya withstand voltage (hipot) test. The

low current range (3mA full scale) results in irsed measurement resolution. The default
value of WV Auto Range is OFF.
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2.12.41R AUTO RANGE

The IR Auto Range setting allows the option of gdime full scale current range (ON) or using
the user programmed maximum current limit (OFF). ificrease measurement resolution in IR
mode, select IR Auto Range ON. To increase meamnespeed in IR mode, select IR Auto
Range OFF. The instrument default value for IRoARange is ON.

2.12.5 GFI

The Ground Fault Interrupt (GFI) function can beggemmed ON or OFF and the instrument
default setting is ON. When GFl is activated, gheund fault interrupt circuit detects leakage
current to ground. If the leakage is >0.5mA, thghhioltage will be shut down in less than
0.5ms.

NOTE:
When using the Sentry Plus instrument with the I§€5@ Ground Bond Tester,
GFI must be turned OFF.

2.12.6 FAIL RESTART

The FAIL RESTART function can be programmed ON &Fand the instrument default setting
is OFF. When the Fail Restart function is turnéd, @e Sentry Plus instrument does not
require the STOP button to be pressed to restatest. This mode is typically used in
conjunction with the remote 1/0 connections to auwdtically restart the test when a failure
occurs. This can be done by connecting one Fatod (pin 8) to the Start contact (pin 5) and
the other Fail contact (pin 9) to the COM contaih @).
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2.13 Instrument Offset

The Sentry Plus Series instrument provides autanoffiset for lead and/or fixture effects.

During the offset process a correction is madetfaated out) as the result of the measured
current with no DUT attached. For maximum measurdgraecuracy it is recommended that the
OFFSET function be performed on the Sentry PlugSénstrument after power up, any time
the test parameters are changed and any timeghieaels or fixture is changed. Return and HV
test leads should not be connected together (apantgfor AC and DC hipot tests.

STOP
Q FL
’ 1.  Please open the HV output terminal F2

START 2. No offset in IR mode.

—> ‘ PRESS START KEY TO GET OFFSET..

OUTPUT
1 0 CAL  UPDATE PASS FAIL DANGER RTNLOW

e o == == D I\ cunen
- Max 5KVAC
6kvDC

When ready, press [START] to get offset values

OPEN

—__ =

DUT
Figure 2-6: Open Leads

For a GC test, the Return and the GC test leadddhe connected as a short circuit. The figurewel
shows the back of the unit, with the RTN/Low leadtloe left and the GC lead on the right. The GC
offset test can be run with the RTN/Low lead coneédo the front RTN/Low port.

There is no offset in an IR test.

i o# § ¥

Figure 2-7: Shorted Leads: RTN/Low to GC

Operation 150697 Rev A9 Page 55 of 88



Once the Offset function is turned ON for a speguiogram, it can be stored in memory with
that program. If the program parameters are chatigedffset function will automatically turn
OFF and the offset function must be performed atgaget the new offset value. It will then
need to be restored in memory.

Prior to performing the OFFSET function:

. Allow the instrument to warm up for 15 minutes.
. Connect the Test cables (or fixture) to the OUTRInd RTN/LOW connectors.
. Program the test steps.

With the instrument in STAND BY status:

. Press [F4] = MORE

. Press [F3] = OFFSET

. Follow instructions on display: i.e.: connect OP&foss OUTPUT terminal.
. Press green [START] button.

. Wait while instrument gets OFFSET value.

. The[OFST block at the bottom of the display is rioghlighted (back lit).

. Press [F4] = MORE to return to STAND BY status.

. OR

To undo the OFFSET function:
. Press [F3] = OFFSET
. Follow prompt on display: “Turn off the offset fuian?”
. Press [F3] = ENTER to turoff OFFSET function.
. The block at the bottom of the displapds highlighted now.

The following formulas apply to the offset function

For Offset Current < 100pA:

2 2
Display Current = (Measured Total Current) - (Offset Total Current)

For Offset Current > 100pA:
Display Current = (Measured Total Current) - (Offset Total Current )
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OFFSET Function

There is no offset in the IR, PA or OSC modes.ngshe pre-programmed example from
paragraphs 2.4-2.9 of the GC, OS, AC, DC, PA & {Bté)p test the resultant error and correction
is illustrated herein.

MO01 STEP 1/5 GC LOW o 0.3Q PROGRAM F1
STDAND BY 0.1A PRESET | F2
isplay 1.20
with ' MENU F3
Memory ID 0.5s
| STAND BY || RMVIT | | TOCK || OEST || ERR | MORE.. F4 To access OFFSET function.
Mot OUTPUT MEASURE RESULT OFFSET F1 To enter OFFSET function.
1 GC 01A 1.2Q _
2 OS  0.100kV 0.0nF GETCs | r2
MORE.. 3 AC  2.750kV 15.00mA _
4 DC  2.500kV 2.999mA Fa
5 PA  PAUSE MODE _
[ STAND BY | [RMT | [TOCK | [OFsT ][ ErRR | MORE- | ™
1. PLEASE OPEN THE HV R
OUTPUT TERMINAL.
GET 2. NO OEESET IN IR MODE. F2 To GET OFFSET values
OFFSET o
PRESS TEST KEY TO GET OFFSET..
| | [RMT | [TOCK | [OFST | [ ERR | CANCEL | F
VoL OUTPUT MEASURE RESULT orrseT | f
1 GC 01A UUuUUQ PASS _
OFFSET 2 OS  0.100kV 0.062nF PASS GETCs | F2
VALUES 3 AC  2.750kV 0.11mA PASS _
4 DC  2.500kV 0.002mA PASS Fa
5 PA [ PAUSE MODE | _
[UTS=OFF | [RMT | [TOCK | [OFST | [ ERR | MORE.. | F4 < 2Times
MO01 56 PA
F1
START
1. PAUSE: PAUSE MODE E2
2.  UNDER TEST SIGNAL: OFF
PRESS TEST KEY TO CONTINUE.. Fe
[ UT.S=OFF | [RMT | [Tock | [oFsT | [ ErR | MORE- R4
MO01 6/6 IR HIGH : 1.250GQ
RAMP : 3.0s PROGRAM F1
0.750kV PRESET | F2
1.5MQ EEEE—
MENU F3
0.0s
[ PASS | [RMT | [TOCK | Err | ORE- F4

After PASS Screen, press [STOP] and screen retee83AND BY display.
Continue on Next Page.
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Offset (continued)

To turn to Offset function OFF, and return to STABY status, follow the screens herein.

MO01 1/6 GC LOW 0.3Q PROGRAM
0.1A PRESET
STAND BY 1.2Q
0.55 MENU
[ STAND BY | [RMT ][ TOCK | Err | VORE
MO01 OUTPUT MEASURE RESULT
2 os 0.068kV 0.062nF PASS OFFSET
3 AC 2.751kV 0.11mA PASS
MORE 4 DC 2.500kV 0.002mA PASS GET Cs
- 5 PA PAUSE MODE PASS
6 IR 0.750kV 1.5MQ SKIPPED
TIME : 0.0s
[PASS | [RWT ] [TOCK | ErR | MORE-
MO01 6/6 IR OFE
1 PLEASE OPEN THE H.V.
" OUTPUT TERMINAL.
OFFSET 2. NO OFFSET IN IR MODE.
| [RMT ][ TOCK | ERR | CANCEL
MO01 OUTPUT MEASURE RESULT
1 GC  01A £171o T — OFFSET
2 0s 0.100kV (0300 =2 ———
OFFSET 3 AC 2.750kV 15.00mA e GET Cs
CLEAR 4 DC 2.500kV 2.999mA
5 PA PAUSE MODE e
[ STANDBY | [RMT | [TOCK | [OFST | [ ERR | MORE-
MO01 STEP 1/6 GC LOW 0.3Q PROGRAM
0.1A PRESET
STAND BY 1.2Q
0.55 MENU
[ STAND BY | [RMT ] [TOCK | [OFsT ] [ ERR | MORE-

End Offset Function.
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F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

6-Steps Programmed
Offset ON
Ready to Test

Select Offset
function

Turn Offset OFF

Go to Results page

2 Times

6-Steps Programmed
Offset OFF
Ready to Test
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2.14 Connection to Device under Test

Figure 2-8 illustrates the connection of the SeRiys Series unit to a single DUT using the S02etem
HV cable set that comes standard with the instram&he custom white banana plug/red alligator idip
connected between the OUTPUT terminal on the S&itry Series unit and the high side of the device
under test. The black banana plug/alligator dipdnnected between the RTN/LOW terminal on the
Sentry Plus Series unit to the low side of the DUT.

Q A

ML STEP 1/6 AC LOW: OFF

ARC: OFF
1.250kV RAMP: OFF PRESET

PROGRAM F2

(0R=100]49 2N FALLEOFF F3
3.0s MENU

MORE.

Fa

OUTPUT
1 0 CAL  UPDATE PASS FAIL DANGER RTNLOW
o o == == D A oo
- Max SKVAC
6kvDC

S02
Cable
Set

Figure 2-8: S02 Cable Connection

Refer to paragraphs 3.2 through 3.7 for the detsonpand illustration of the connection of
several QuadTech accessories to the Sentry PliessSastrument.

Table 2-4: Accessory/Instrument Connection to SenyrPlus

Accessory/InstrumerjtDescription Paragraph # Figure #
S03 Corded Product Adapter 3.4 3-8
S05 Foot Switch 3.5 3-9
S07 Power Entry Adapter 3.3 3-7
S08 Gun Probe 3.6 3-10
Sentry 50 Plus Ground Bond Tester 3.7 3-11
G16 International Power Strip 3.2 3-6
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2.15 Measurement Procedure
Before a measurement is made verify the following:

Sentry Plus Series instrument [POWER] ON.

15-minute warm-up.

Test parameters programmed and shown on STAND BMaly.
Test cables or fixture connected.

OFFSET Function initiated.

Known Good DUT connected & GET Cs function perfodne
Device under test connected.

NoakwnNpE

The operator has the option of performing a tegioater-up conditions (test conditions at which
the instrument was last powered down) or recallimg of 60 stored test setups. Refer to
paragraphs 2.4 — 2.10 for test programming anégédrecall instructions.

To initiate a test:

. Press [STOP] to make sure instrument is in STANDSBA{us.

. Press [START]. DANGER led flashes. Status windbvves UNDER TEST.
. The test voltage is shoff when all test steps are completed,

. OR when a test result is judged a FAIL per programiestlimits,

. OR when the [STOP] button is pressed.

. Press [STOP] at any time to terminate the outplibge and stop the test.

The Sentry Plus Series instrument judges the meamnt value as GOOD or NO GOOD. A
GOOD judgment means the DUT passed all programnegs.s Upon completion of the test the
output voltage is terminated and the display sh®®SS. The rear panel PASS signal is
functional and the buzzer sounds (if not turned @FEYSTEM parameters under MENU).

If a multiple step test is running and one stephim sequence fails, the Sentry Plus instrument
will not continue with the remaining steps

If the measurement value of the test (or any orp sf the test) does not meet programmed
limits, the DUT is judged as NO GOOD, the displayt show FAIL and the buzzer will sound
until the [STOP] button is pressed. The [STORjdumay be pressed at any time to terminate
the output voltage and stop the test.

NOTE:
When UUUU is shown on the display, the Sentry iggrument has exceeded the upper
measurement limit for leakage current or insulatesistance.
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Error Messages (FAIL result)

When the measurement value was judged NO GOOD AHdi& shown on the display, an error
message denoting the test result will be showrhendisplay also. Table 2-5 lists the possible
error messages for a NO GOOD/FAIL judgment.

Table 2-5: Error Messages

Error Message Description

HIGH FAIL Measured value (current or resistancejuvsr the programmed high limit
LOW FAIL Measured value (current or resistancd)atow the programmed low limit.
ARC FAIL Current arc is over the programmed highiti

I/O FAIL Hardware Current Limit exceeded. Check DT short.

VOLTAGE OVER | Voltage reading is greater than thedaare allowable # of digits.

CURRENT OVER | Current reading is greater than the\lnare allowable # of digits.

GFI TRIPPED Ground Fault Interrupt is No Good.
NO OUTPUT Output is too Low. (Try increasing taestd)
INRUSH FAIL Charging Current is over limit. (Chetdst fixture)

MEMORY FULL Greater than 60 tests/slot have beencst.

2.16 MENU Parameters

With the Sentry Plus Series instrument in STAND Btétus, press [F3] = MENU to access
programmable instrument parameters. The MENU laysgontains the Memory, System,
Option, Calibration, Key Lock, Change PasswordpoEtrog and About functions. Table 2-6
lists these functions with description and defaaltes.

Table 2-6: MENU Parameters

MENU # | Parameter Function

1 MEMORY Store, Recall or Delete a test setup from
instrument memory

2 SYSTEM Change display contrast

Change beeper volume
Enable EN 50191 Current limit
Enable DC 50V AGC

Set Pass On
Set End of Step
3 OPTION Multi-Link function, currently unavailable
4 CALIBRATION Enter instrument calibration routine
Qualified service personnel only.
5 KEY LOCK Lock out front panel program access.
6 CHANGE PASSWORD Change key lock (user) password.
7 ERROR LOG View status of error queue.
8 ABOUT Instrument Information

Manufacturer, software version, etc
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MO1 STEP 1/6 GC LOW : OFF PROGRAM F1
0.1A PRESET F2
STAND BY 1.2Q W s Press F3 = "MENU"
O . 55 To set/change preset parameters
[ STAND BY | [RMT ] [TOCK | [OFST | [ ERR ] MORE- F
LAST FL
1 | MEMORY Press F2 = "DOWN" 5 times to
MENU g g;?'TOE:\\]A DOWN F2 view complete menu choices
4 CALIBRATION SELECT | R
5 KEY LOCK _
[ STAND BY | [RMT ] [Tock | [oFsT | [ Err | XIT F
LAST FL
6 | CHANGE PASSWORD SE—
7 ERROR LOG DOWN F2
MENU 8 ABOUT —_—
1 MEMORY SELECT | s
2 SYSTEM R
[ STAND BY | [RvT | [TocK | [OFsT | [ ErRr | BXT F

Figure 2-9: Menu Display
2.16.1 MEMORY

Within the MEMORY function is the ability to STORRECALL or DELETE test setups, preset
parameters and offset values. There are 60 mernoagibns available and a single location may contai
1-10 steps. The total memory array is 60 andrtbEiment uses up to 10 locations to run the fesl{s
3-step test is programmed then the instrument 3iseklitional steps to run the test. Therefore fi0e
step sequences, fifty-nine 1-step sequences amhination therein could be programmed. If morantha
50 locations are stored, then the Sentry Plusprdinpt “memory full” when the store function is
accessed again.
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MENU

MEMORY

Select
LOCATION

LABEL

Confirm
STORE

MEMORY

Operation

LAST

1 | MEMORY
5 oPTION bowN
5 KEVLOCK seLeCT

[SELECT FUNC. | [RMT ] [ToCK | [OFST ][ ERR | X7
1| (0STEPS) STORE
3 (0sTERS RECALL
5 (OSTERS pELETE

[ SELECT FUNC. | [RMT | [LOCK | [OFsT | [ ERR | RETURN
1| (0 STEPS) LAST
5 (0sTERS) powN
5 (0sTERS) seLECT

[ SEL_MEMORY | [RMT ] [TOCK ] [OFsT | [ERR_| RETURN
1| (0STEPS) 123 uP
3 (0sTERS pown
5 (OsTERS NEXTC.

[ SEL_MEMORY | [RMT | [TOCK | [OFST | [ ERR | “ANCEL
1 (0STEPS) VES
2 Eg STEPS) —

4 (0 STORETO1?
5 (0

I | [RMT | [TOCK | [OFST | [ ERR |
1| (6 STEPS) 123 STORE
5 (0sTERS RECALL
5 (OsTERS pELETE

RETURN

[ SELECT FUNC.

| [RMT | [LOCK | [ OFST | [ ERR ]

Figure 2-10: Memory Function
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F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

F1

F2

F3

F4

To move to #8, About.

To toggle through MENU functions.

To enter MEMORY function.

Return to STAND BY display.

To store a test setup in memory
location 1-60

Recall test in highlighted location.
Delete test in highlighted location.

Return to MENU display.

To move highlighted box to
memory location 60

To toggle through memory
locations 1-60

To select highlighted memory
location and store previously
programmed test setup

Press 2 Times to exit LABEL
function

Store test setup to location #1

Return to MENU display.

Page 63 of 88



To Recall a Test Setup:

With the Sentry Plus instrument in Stand By status:
Press [F3] = MENU.
Press [F3] = SELECT to seléct MEMORY from the mearameters list.
Press [F2] = RECALL to select the recall function.
Press [F1] = LAST or [F2] = DOWN to toggle throutyie test steps.
When the highlighted box is around the test stapwant (35),
Press [F3] = SELECT.
The Sentry Plus instrument will prompt: “Recall Fr@?”
Press [F1] = YES to recall the test setup or [FRIGto select another test setup.
Press [F4] = RETURN to go back to the MENU display.
Press [F4] = EXIT to return the instrument to STABY status.

When the Sentry Plus has Key Lock turned ON, trex s the option to lock out recall or
allow for programs to be recalled. If Recall ivaled when Key Lock is ON, then the Recall
function is accessible from the Stand By Menu. sThts the operator recall a memory location
without having to navigate through the menu system.

Mot s ec Lrow o030 KEY LOCK | F1 To change Key Lock Status to OFF
O ' 1A RECALL F2 To recall test setup from Memory
STAND BY 1.2Q -
0.5s MENU F3
| STAND BY | [RMT ] OFsT | [ ErRR | MORE- F4

To Recall with Key Lock ON in STAND BY status:
Press [F2] = RECALL
Press [F1] = LAST or [F2] = DOWN to toggle throutgst setups.

When the desired test setup is highlighted (bgcklit

Press [F3] = SELECT and you will automatically retto STAND BY status.

To DELETE a Test Setup:

With the Sentry Plus instrument in Stand By status:
Press [F3] = MENU.
Press [F3] = SELECT to seléct MEMORY from the mearameters list.
Press [F3] = DELETE to select the delete function.
Press [F1] = LAST or [F2] = DOWN to toggle throutyie test steps.
When the highlighted box is around the test stapwant (35),
Press [F3] = SELECT.
The Sentry Plus instrument will prompt: “Delete Fr87?”
Press [F1] = YES to delete the test setup or [FR[>-to select another test setup.
Press [F4] = RETURN to go back to the MENU display.
Press [F4] = EXIT to return the instrument to STABW status.
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2.16.2 SYSTEM

Within the SYSTEM function are four programmablegmaeters: Contrast, Beeper Volume,
EN50191 and DC 50V AGC. With the instrument inrteBy status, access these system
parameters by pressing [F3] = MENU. Press [F2] @VIN to move the highlighted box to

SYSTEM.

T ETEP % TR oW o PREGRA L4
0.1A FRESET £z
SHMDEY 1.2Q MENU gy o FressFi=CMENLS
D5S To change irstiirent pammeters
MORE.. £4
[STANDEY | [RWT] [TOCK ] [OFST] [ERR ]
LAST E1
1 MEMORY —_—
- = Prizss F2 = "D 20 mows
— % g&rﬁrgﬁl DOV F2 4 ighied bax ta SYSTEM
4 CALIBRATION SELECT | F2 & Srore iy o
5 KEY LOCK —_— ' )
EXIT Fd
SELECT FUNL. | [RET | [COCE | [OFST | TERF |
Press F1 = "ING " b increase
1 CONTRAST .15 I 1 brighiness of digly
2 BUZZERVOLUME  : OFF DEC. Fz g DRERTioDEe BRce
SYSTEM | 3 ENS50191 . OFF . g i
g E.IESSSDEQGC gﬁF MEXT K Fighlighied bos bo Buzzer Valume
) Press F4 = "RETURN to go hack
& END OF STEP . OFF RETURN | Fs o Deesii=®er
=75 | (RWIT] [LOCK ] [OFST] [ERR)

2.16.2.1 CONTRAST

The CONTRAST parameter adjusts the brightnesseiLt®D display. The range is 1-15 with
15 being the brightest and 1 being the darkese iiitial default setting is 7.

2.16.2.2 BEEPER VOLUME

The BEEPER VOLUME can be adjusted from L (low) to(iedium) to H (high, loud) or it can
be turned OFF. The initial default setting is Hdad pitch).

2.16.2.3 EN50191

The EN50191 function sets the maximum leakage nuae3mA AC or 5mA DC in accordance
with the European standard. When EN50191 is OMN, Skntry Plus Series instrument will
terminate the voltage at the output terminals wienleakage current exceeds 3mA AC or 5mA
DC. The EN 50191 function can be set ON or OFFthadnitial setting is OFF.

EN50191 (The Erection and Operation of Electricastlinstallations) specifies safety guidelines
for both the test equipment and stations used adymtion lines, laboratories, test houses and
other test environments. The 3mA AC/5mA DC leakageent limit is just one electrical safety
measure in attempting to specify ‘full protectioarh live parts’ for the operator and the DUT.
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2.16.2.4 DC 50V AGC

The Automatic Gain Control (AGC) circuit is usedki®ep the output signal of a circuit constant
as the amplitude of the input signal varies. Somthe DC 50V AGC function is ON, the output
voltage is held constant at 50V for a DC hipot.t&se DC 50V AGC function can be set ON or
OFF and the initial default setting is ON. Thipbgs to a programmed voltage of 50V only.

NOTE:

Only in highly specialized applications should @ 50V AGC function be set to OFF. The

default value is ON because in normal test modés necessary to keep the output signal
constant as the amplitude of the input signal gaieeobtain stable results.

2.16.25 PASS ON

The Pass On setting (On/Off) provides the optioprofgramming the time during which a pass
relay is closed after a pass condition at the cetigoi of the test.

2.16.2.6 END OF STEP
End of Step (On/Off) is a 10 msec signal notifythg PLC that a Step has ended.
2.16.3 OPTION

Within the OPTION function is the multi-link paratee. The multi-link function is not available
in the current software version. This option mayabailable in future software updates.

2.16.4 CALIBRATION
The CALIBRATION function requires a password to eanthe instrument routine. Only

qualified service personnel with NIST traceablendtads should perform instrument calibration.
Refer to paragraph 4.3 for the full Sentry Plusedecalibration procedure.

2.16.5 KEY LOCK
To lock out the PROGRAM, PRESET and MENU functiohshe Sentry Plus Series instrument

use the KEY LOCK function in the MENU parameterbeTnitial instrument setting is OFF. To
activate the KEY LOCK function with the instrumentSTAND BY status:

. Press [F3] = MENU

. Press [F2] = DOWN untjl KEY LOCK is backilit.

. Press [F3] = SELECT
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STAND BY

MENU

KEYLOCK

KEYLOCK

MENU

Operation

MO1 STEP 1/6 GC LOW 0.3Q PROGRAM
0.1A PRESET
1.2Q
055 MENU

[STAND BY | [RWT ] [TOCK | [OFST | [ ERR | MORE-
uP
1 MEMORY
2 SYSTEM DOWN
3 OPTION -
4 CALIBRATION SELECT
5 | KEY LOCK
[SELECT FUNC. | [RwT ] [Tock | [oFsT [ Err ] X7

Display prompts ‘USER PASSWORD’
Press [A] [A] [A] [A] [ENTER]

F1

F2

F3

F4

F1

F2

F3

F4

Press F3 = "MENU"
To change instrument parameters

Press F2 = "DOWN" to move
highlighted box to KEY LOCK

Press F3 = "SELECT" to enter
KEY LOCK function

NOTE: AAAA is the default password. If password lh@en changed use the new

password.
KEY LOCK A
USER PASSWORD B
ENTER
[1-T0CHAR. | [RMT ] [TOCK | [OFST ][ ErRr ] RETURN

Display prompts ‘RECALL LOCK?”’

F1

F2

F3

F4

Press F1 = "A" to input password
character

Press F2 = "B" to input password
character

Press F3 = "ENTER" to enter
whole password

Press F4 = "RETURN" to go back
to MENU display

NOTE: This means: “Do you want to lock out the @pilo recall memory locations?”

Press [F1] = YES to select KEY LOCK ON.

NOTE: Selecting YES dadlows the recalling of programmed tests from megmor

The|LOCK block at bottom of display is backlit.

KEY LOCK ON! YES
RECALL LOCK? NO
[YESTNO | [RWT ] [TOCK | [OFST ][ ERR | CANCEL
uP
1 MEMORY
2 SYSTEM DOWN
3 OPTION _
4 CALIBRATION SELECT
5 [ KEYLOCK
EXIT
[ SELECT FUNC. | [ RMT || |[OFST |[ ERR |

Press [F4] = EXIT to return to STAND BY status.
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F1

F2

F3

F4

F1

F2

F3

F4

Press F1 = "YES" to turn ON key
lock function

Press F2 = "NO" to turn OFF key
lock function

Press F4 = "CANCEL" to go back
to MENU display

Press F4 = "EXIT" to go back to
STAND BY display
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Mot ve ec Low ¢ o030 KEY LOCK | F1 To change Key Lock Status to OFF
O ' 1A RECALL F2 To recall test setup from Memory
STAND BY 1.2Q R
0.5s MENU F3
[ STAND BY | [ RMT ] OFST —lERR MORE.. F4

To disable the KEY LOCK function, repeat above stémte: there is no confirmation page
“Recall Lock?”).

2.16.6 CHANGE PASSWORD

The Sentry Plus Series instruments have a passwnoation for locking out the front panel so
that the instrument PRESET settings and PROGRAMtion are disabled. The CHANGE
PASSWORD function applies to the initial instrumgassword. The password is comprised of
“A” or “B” characters and can be 1-10 characterslemgth. To activate the CHANGE
PASSWORD function with the instrument in STAND BM¥sIs:

. Press [F3] = MENU
. Press [F2] = DOWN until CHANGE PASSWORD is backlit.
. Press [F3] = SELECT

MO1 STEP 1/6 GC LOW ©0.3Q

PROGRAM | F1
0.1A PRESET | F2
STAND BY 1.2Q MENU F3 Press F3 = "MENU"
O . 55 ] To change instrument parameters
[ STAND BY | [RMT ] [TOCK | [OFST | [ ERR | MORE- F
uP F1
1 MEMORY N Press F2 = "DOWN" to move
END g g;?r'll'g'l\\l/l DOWN F2 highlighted box to PASSWORD
4 CALIBRATION SELECT | F3
5 KEYLOCK Emm—
EXIT F4
[ SELECT FUNC. | [RMT | [TOCK | [OFST | [ ERR |
uP F1
6  PASSWORD Emm—
7 ERROR LOG DOWN F2
MENU 8 ABOUT Press F3 = "SELECT" to enter
% gﬂsé/_erET/lY SELECT | F3 PASSWORD function
[ SELECT FUNC. | [RvT | [TocK | [OFsT | [ Err | EXT F

. Display prompts * USER PASSWORD’
. Press [A] [A] [A] [A] [ENTER]
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CHANGE PASSWORD A F1 Press F1 = "A" to input password

character

. P F2="B"toi it d
USER PASSWORD  : B F2 1 e e Pulpasswor
PASSWORD Press F3 = "ENTER" to enter
ENTER F3 whole password
Press F4 = "RETURN" to go back
[ 1-10CHAR. | [RWT | [TocK | [OFsT | [ERr | RETURN | ™ o MENU display
. Display prompts ‘NEW PASSWORD’
. Press [B] [B] [B] [B] [ENTER]
. Display prompts ‘CONFIRM’
. Press [B] [B] [B] [B] [ENTER]
. Display prompts ‘CHANGE PASSWORD OK’.
Press F1 = "A" to input password
CHANGE PASSWORD A F1 choracter
. Press F2 = "B" to input password
NEW PASSWORD B F2 choractor
PASSWORD Press F3 = "ENTER" to enter
ENTER F3 whole password
[ 1-10 CHAR. | [RMT ] [TOCK ] [OFST | [ ERR | F4
Press F1 = "A" to input password
CHANGE PASSWORD A F1 e o
. Press F2 = "B" to input password
CONFIRM : B F2 e
PASSWORD Press F3 = "ENTER" to enter
ENTER F3 whole password
[ 1-10 CHAR. | [RMT ] [TOCK ] [OFST | [ ERR | F4
F1
CHANGE PASSWORD OK! F2
PASSWORD ]
F3
Press F4 = "RETURN" to go back
[ | [RvT | [Tock | [OFsT | [ErRr | RETURN | P o MENU display

. Press [F4] = RETURN to exit password function agtdinn to MENU display.
. Press [F4] = EXIT to go to STAND BY display.

2.16.7 ERROR LOG

The Sentry Plus Series instruments have an Errgrtadrack invalid remote commands. This
function is currently uavailable. The Error Log lists the code and desicm of each error. To
view the contents of the queue:

. Press [F3] = MENU

. Press [F2] = DOWN untjl ERROR LOG is backilit.

. Press [F3] = SELECT
. Display lists the contents of the ERROR LOG.
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CODE, DESCRIPTION .
1. 0, No error
ERROR LOG S
Display

F3

[ ERROR LOG | [RMT ] [TOCK | [OFST | [ ERR | RETURN | F4 Return to MENU
Figure 2-11: Error Log
2.16.8 ABOUT

The Sentry Plus Series instruments have a paradaételed ‘About’. This parameter lists the
instrument manufacturer, software version and ddie.view the contents of ABOUT with the
instrument in STAND BY status:

. Press [F3] = MENU

. Press [F2] = DOWN untjl ABOUT is backlit.
. Press [F3] = SELECT

. Display lists the contents of ABOUT.
Sentry 30 Plus VERSION 3.20 FL
ABOUT COPYRIGHT (c) 2001 - 2003

: F2
Display QuadTech Inc.

http://www.quadtech.com F3

RETURN F4 Return to MENU

[ ABOUT | [RMT | [LOCK ][ OFST |[ ERR ]

Figure 2-12: ABOUT Display
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Section 3: Interface

3.1 Remote

A 9-pin D-Series remote control connector is lodate the rear panel of the Sentry Plus Series
instrument. There is a black 5 screw terminalpstdr the remote input signals: START,
RESET, COM and INTERLOCK. Inputs require a contelosure. Figure 3-1 illustrates the
Remote terminal strip connector and 9-pin D-Sec@mector.

Before connecting the instrument to its power seuthe interlock function on the rear panel
remote connector (terminal strip) must be propetlzed. This is an important safety feature
for the protection of the operator. When the INLERK jumper is removed, there m® high
voltage at the OUTPUT. Therefore, to initiate a taake sure the interlock jumper is in place.

RESET

TEST o START

START

9-pin D-Series Remote Connector RESET

COM

INTER
LOCK

5-screw Remote Terminal Strip

Figure 3-1: Sentry Plus Series Remote Connectors

The Sentry Plus Series instrument has three ostgoals on the rear panel. The UNDER TEST
relay is closed during a test. The PASS relaylased when the DUT is judged GOOD. The
FAIL relay is closed when the DUT is judged NO GOQIDese relays are rated for voltage up
to 115VAC and current <100mA.

Interface 150697 Rev A9 Page 71 of 88



Figures 3-2 and 3-3 illustrate possible remote robntonnections to the Sentry Plus Series
terminal strip. Use extreme care when using a termontrol connection as the High Voltage
Output is being turned ON and OFF with an extesigial.

(!)_ RESET

| — COM

INTER
LOCK

Figure 3-2: Single Control of START or RESET

RESET

CcoM

INTER
LOCK

Figure 3-3: Continuous Control of RESET

RESET

COM
INTER Photocoupler ON
LOCK

—>| |

=> 20ms
Figure 3-4: Logic Components as Control Circuit

Figure 3-4 illustrates the usage of logic composditansistor, FET or couplers) as a control
circuit. To use this system to control the circthie low signal current must ke2mA and the
input signal’s active time must be20ms. The relay switch in Figure 3-2tbe coupler control

in Figure 3-4 uses the component’s contact forcthrérol action, not both. This can effectively
prevent operation interference however be obsergamterference induced by measurement
settings.

START and RESET terminals have unregulated 24VD&3gmt. To initiate a test connect the
START and COM terminals. The input time durationaggproximately 20milliseconds. The
above input circuits are not isolated from otheelinal circuits. To terminate a test connect the
RESET and COM terminals.
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Figure 3-5 illustrates the timing diagram for then8y Plus Series instruments under a PASS
condition and a FAIL condition.

PASS CONDITION FAIL CONDITION

CLOSE I

START

OPEN —

CLOSE

UNDER
TEST

OPEN

180ms 180ms

CLOSE

PASS |

OPEN

0.5ms

CLOSE i

FAIL

OPEN ————

0.5ms

CLOSE i

RESET

OPEN

COM CLOSE

INTERLOCK OPEN |

Figure 3-5: Sentry Plus Series Timing Diagram
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3.2  G16 International Power Strip

The Sentry Plus Series instruments can be conneéstélie G16 International Power Strip as
illustrated in Figure 3-6 for safety testing of mpaduropean corded products.

*Australia *United Kingdom *Denmark
*North America *Norway *Finland
*Sweden *Germany *Netherlands
*Austria *Switzerland *Italy

Connect the three G-16 ground connectors to th&aysPius RTN/LOW terminal.
Note: there is a second RTN/LOW terminal on the oédhe Sentry instrument.
Connect the white banana plug to the Sentry Plu$RW terminal.

Plug DUT’s AC power cord into corresponding modoeG16 power strip.

PwbdPE

Sentry 30 Plus Hipot Tester

Q A

Green/ Black C\/\/htlte
Yellow Banana ustom
Lu Plug Banana
g
to to Plug
RTN RTN ':‘3/
or RTN
on Rear Green ouTPUT
Panel Lug

G16 International Power Strip

Quad TeC.h NORWSQ(EDEL\JLAND
. - E '

A SWITZERLAND  ITALY A

. . P ®
- GERMANY
AUSTRALIA UNITED KINGDOM DENMARK NORTH AMERICA AUSTRIA NETHERLANDS

Figure 3-6: G16 International Power Strip Connectim to Sentry 30 Plus
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3.3  SO07 Power Entry Adapter Cable

The S07 Power Entry Adapter Cable is a 3-wire Alétireceptacle for precise testing of corded
products. The SO7 cable is connected to the Séhiig/Series instrument via a two-lead set.
1. Remove DUT’s power cord form its AC inlet module.
2. Plug SO7 Power entry adapter into DUT’s AC inletdule.
3. Connect the white custom banana plug to the Sdttrg OUTPUT terminal. Connect
black banana plug with retaining bracket to thet§dnlus RTN/LOW terminal.
4. For GC test, connect GC Lead (700100) to rear $&unt Check terminal and metal on
case of DUT.
Figure 3-7 illustrates this connection of the S@Ble to a Sentry 30 Plus instrument.

REAR Sentry Plus Instrument

100V/120V/220V/240V~

LI

0

c

S

5 1@ CAL  UPDATE PASS FAIL DANGER e ouTPUT

2 o o == == D A cumon

< Max 5KVAC

S I e

(@)

P

S

= Black Custom
= Banana White
8 Plug with Banana
o Retaining Plug
= Remove DUT's power Bracket Connection o

o 1 d to OUTPUT
3 cor RTN/LOW

from AC inlet module

4

S07
Power Entry

\ < Adapter
2 Plug S07 Adapter into
DUT's AC inlet module

DUT
(Monitor)

Figure 3-7: SO7 Power Entry Adapter Cable
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3.4  S03 Corded Product Adapter (115V)

The S03 Corded Product Adapter is a 3-prong etadtdutlet box to facilitate testing of corded
products. The S03 cable is connected to the WEhis Series instrument via a two-lead set.

1. Connect the black banana plug to the Sentry PIUS/BEDW.

2. Connect the white banana plug to the Sentry PIuSRWI terminal.

3. Plug the DUT’s 3-wire power cord into the S03 carg@eoduct adapter.

4. For GC test, connect GC Lead (700100) to rear $&unt Check terminal and metal on

case of DUT.

Figure 3-8 illustrates this connection of the S@Ble to a Sentry 30 Plus instrument.

=

S
QQ)
&

O

100V/120V/220V/240V~
50/60Hz 300W MAX

I I

-0

:
g

CAL  UPDATE PASS FAIL DANGER RTNLOW
e e == == D A cumon
Max 5KVAC
6kvDC

Ground Continuity Connection

4

Black
Banana

HIpOt‘ Custom 2
Connection W hite

Banana

3 o QuadTech ®| rmviow

DUT plugged into

S03 Adapter
DO NOT TOUCH WHILE UNDER TEST

MAX. VOLTAGE
5KVAC
6kvDC

S03 Corded
DUT (Monitor) Product Adapter

OUTPUT

Figure 3-8: SO03 Corded Product Adapter
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3.5

S05 Foot Switch

The S05 Foot Switch provides hands-free remoténtgsapability. The spade leads on the S05
Foot Switch are connected (screwed) to the ternstrgd on the rear panel of the Sentry Plus

Series instrument.

1. Connect (screw) the white wire/spade connectanédSITART terminal.
2. Connect (screw) the red wire/spade connector t&Ctbl terminal.

Figure 3-9 illustrates this connection of the S@5tFSwitch to a Sentry 30 Plus instrument.

Interface

Terminal Strip rear of Sentry 30 Plus

100V/120V/220V/240V~ { - ‘.x.
o L]

| =

White Red
Wire & Wire &
Spade Spade
to to
Terminal Terminal
Strip: Strip:
START COM

S05 Foot Switch

Figure 3-9: S05 Foot Switch
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3.6 S08 Gun Probe

The S08 Gun Probe provides fast testing capahility pinpoint control. Use the black lead of
the SO02 Lead Set with the S08 Gun Probe.

1. Connect the S02 black banana plug to the SentisyRTIN/LOW terminal.
2. Connect the S02 black alligator clip to the lowesaf the DUT.
3. Connect the white banana plug to the Sentry PIuSRWI terminal.

Figure 3-10 illustrates this connection of the $@&be to a Sentry 30 Plus unit.

= [
O

F1

F2

F3

F4

Max 5KVAC

1 0 CAL  UPDATE PASS FAIL DANGER RTNLOW
o o - - A o ®)
] s

Use S02 Lead:
1 Black Banana Plug
to RTN/LOW

Custom
White
Banana

S08
GUN PROBE

Rack
of
DUTs

Figure 3-10: S08 Gun Probe connected to Sentry 30uB Hipot Tester
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3.7 S50 Plus Ground Bond Tester

The Sentry Plus Series instrument can be connegatdte Sentry 50 Plus Ground Bond Tester
for high current ground testing between chassis@owler cord ground. The output current is
programmable from 1A to 30A AC in 0.01A incremeatsl resistance can be measured over the
range 0.1 to 510nf). The rear panels of the Sentry Plus Series im&ni and Sentry 50 Plus
instrument are connected via the S15 9-pin intareotion cable. Figure 3-11 illustrates the
front panel connections of the two instrumenOTE: GFI must be turned OFF on the Sentry
Plus unit when it is used with the Sentry 50 Phsfrument.

Q A

F2

F3

CAL UPDATE PASS FAIL DANGER
e o = == D A\ oo
Max 5SKVAC
6kvDC

Sentry 30 Plus AC/DC/IR Hipot Tester Banana/Banana Cable

Sz PASS FAIL
Q o o -

DANGER
0

F2

)
START
. :
F4
1 0

S50 Plus Ground Bond Tester
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Figure 3-11: Guardian 1030S & Sentry 50 Plus Connéon
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Section 4: Service & Calibration

4.1 General

Our warranty (at the front of this manual) attastshe quality of materials and workmanship in
our products. If malfunction should be suspectedtber information be desired, applications
engineers are available for technical assistaAgglication assistance is available in the U.S. by
calling 800-253-1230 and asking for Applicationspfaort. For support outside of the United
States, please contact your lo@aladTech Distributor

4.2 Instrument Return

Before returning an instrument to QuadTechServiceplease obtain annline Return Materials
Authorization Number (RMA#) This number, when placed on the outside of thiepsig
package, will speed processing at our Service lrabvall serve as a reference number for the
time your unit is at QuadTech. Please contact@ustomer Care Center (CCC)at 800-253-
1230for additional support. The CCC phone line isfetdfrom 8:00am to 5:00pm (EST).

It will be necessary to include a Purchase Ordembkr and credit card information to insure
expedient processing, although units found to be&arranty will be repaired at no-charge. For
any questions on repair costs or shipment instrastplease contact our CCC Department at the
above number. To safeguard an instrument duriogagé and shipping please use packaging
that is adequate to protect it from damage, igujvalent to the original packaging and mark the
box "Delicate Electronic Instrument”. Please follmnmline instructions for shipping materials
back to QuadTech.

4.3 Calibration

Calibration of the Sentry Plus Series instrumest@commended on an annual basis. If the unit
is returned to QuadTech for factory calibratiorferdo paragraph 4.2 for RMA and shipping
instructions. Using the calibration procedure iarggraph 4.3.1, the Sentry Plus Series
instrument may be calibrated by a qualified senpeeson IF traceable calibration equipment
and standards are availabl&he instrument should be powered up for a minimum 6 30
minutes prior to calibration to ensure maximum stablity .
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Table 4-1: Calibration Equipment

Equipment

Requirements

Equipment

Requirements

AC/DC High Voltage Voltmeter|

Measure: 0 to 6kV, @hhaccuracy

250kQ Res. Std

1200V, 5SmA, 5W; 1250V 7mA

AC/DC Current Meter

Measure: 0 to 40mA, 0.1% accyrg

100kQ Res. Std

400V, 4mA, 50W; 1200V 12mA

1GQ Resistance Standard 250V 80kQ Res. Std 1200V, 15mA, 100W
100MQ Resistance Standard | 500V 1Q Resistor 0.1A
10MQ Resistance Standard 1200V, 0.12mA, 0.25W; 500V; 1kV 3Q Resistor 0.1A

500kQ Resistance Standard

1200V, 2.4mA, 0.25W

4.3.1 Calibration Parameters

Table 4-2 contains the calibration parameters lier $entry Plus Series instruments. All tests
points are not required for each of the instruméb@sPlus, 20 Plus & 30 Plus).

Table 4-2: Calibration Parameters

Product TEST | Range | CAL. POINT
Voltage Calibration

10/20/30 CAL ACV 5kv OFST 0.050kV
10/20/30 CAL ACV 5kv FULL 4.000kV

20/30 CAL DCV kv OFST 0.050kV

20/30 CAL DCV kv FULL 4.000kV

30 CAL IR 1kV OFST 0.050kV

30 CAL IR 1kV FULL 1.000kV
Current Calibration

10/20/30 CAL ACA 3mA OFST 0.12mA / 10MQ
10/20/30 CAL ACA 3mA FULL 2.4mA / 500kQ
10/20/30 CAL ACA 15mA OFST 2.4mA / 500kQ
10/20/30 CAL ACA 15mA FULL 12mA / 100kQ
20/30 CAL DCA 3mA OFST 0.12mA / 10MQ
20/30 CAL DCA 3mA FULL 2.4mA / 500kQ
20/30 CAL DCA 5mA OFST 2.4mA / 500kQ
20/30 CAL DCA 5mA FULL 4.8mA | 250kQ
WAC & WDC Arcing Calibration

10/20/30 CAL AC ARC 15mA Arc 7.00mA

20/30 CAL DC ARC 5mA Arc 5.00mA

IR Resistance Calibration

30 CAL IRR Range1 1000MQ Range 1 1000M = 1.00GQ
30 CAL IRR Range2 100MQ Range 2 100.0MQ

30 CAL IRR Range3 10MQ Range 3 10.0MQ

30 CAL IRR Range4 10MQ Range 4 10.0MQ
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Ground Continuity Calibration

10/20/30 CAL GC 1Q OFST 1Q
10/20/30 CAL GC 3Q FULL 3Q
Contrast Calibration

10/20/30 ‘ CAL | CONTRAST 1 1 13

4.3.2 Enable Calibration

The instrument should be powered up for a minimum 630 minutes prior to calibration to
ensure maximum stability. With the Sentry Plus Series instrument in stgnsthtus ([STOP]
button previously pressed and no warning lightsHilag) remove the Calibration seal over the
hole labeled “CAL’ on the front panel and push teéeessed switch to the IN position.

The unitis in STAND BY status.

Press [F3] = MENU.

Press [F2] = DOWN three times until CALIBRATION lisghlighted (backlit).
Press [F3] = SELECT to choose calibration function.

Display will prompt for a password.

Press [A] [A] [A] [B] [ENTER]

MO1 STEP 1/6 GC LOW : OFF PROGRAM F1
0.1A PRESET | F2
STAND BY 1.2Q EEEE— e
O 5 MENU F3 Press F3 = MENU
DS To change instrument parameters
[ STAND BY | [RWT | [TOcK | [OFsT | [ ErRR | MORE- R4
uUpP F1
1 MEMORY Press F2 = "DOWN" to move
VENU g g;?TOEklA DOWN F2 highlighted box to CALIBRATION
4 | CALIBRATION SELECT | F3 « PressF3="SELECT"toenter
5 KEY LOCK CAL parameters
EXIT F4
[ SELECT FUNC. | [RMT | [LOCK | [OFST | [ ERR |
Press F1 = "A" to enter character
CALIBRATION A FL o e o
CAL. PASSWORD . B E2 Press F2 = "B" to enter character
f d
CALIBRATION S— ol passwor
F3
Press F4 = "RETURN" to go back
[ 1-10CHAR. | [RvT | [Tock | [OFsT | [ErRr | RETURN | P (o mENU display

Cal Step 1: ‘ACV 5kV Offset (50V)’ is displayed dine screen.

NOTE
The ‘Calibration is OFF’ display may occur if thCrecessed switch hamt been pressed IN
prior to entering Calibration function.
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NOTE:
When in the Calibration Routine:
Pressing [UP] or [DOWN] scrolls through the caltiwa steps.
Pressing [START] initiates the calibration of therficular step
Pressing [INC.] or [DEC.] adjusts the Standard ¢alu
Pressing [ENTER] accepts the calibration value.
Pressing [STOP] completes calibration of the paldicstep.

4.3.3 AC Voltage Calibration

Connect the OUTPUT terminal of the Sentry Pluseé&eunit to the input terminal of the AC/DC
high voltage meter. Connect the RTN/LOW terminfalhe Sentry Plus to the GND terminal of
the voltmeter. Set the voltmeter to AC and 2kVgen

Cal Step 1: ‘ACV 5kV Offset (50V)’

Press [STOP] to return instrument to steady state.

Press [START] to get offset value.

Press [F1] = INC or [F2] = DEC until the Sentry ®ldisplay reads the same as the voltmeter.
Press [ENTER] to accept reading.

Sentry Plus reverts to “ACV Offset” display (incorating new cal value).

Press [F1] = UP to go t@al Step 2: ‘ACV 5kV Full (4kV)! Change voltmeter range to 20kV.
Press [STOP] to return instrument to steady state.

Press [START] to get full value

Press [F1] = INC or [F2] = DEC until the Sentry ®llisplay reads the same as the voltmeter.
Press [ENTER] to accept reading.

Sentry Plus reverts to “ACV Full” display (incor@ing new cal value).

4.3.4 DC Voltage Calibration (DCV)

Change the setting on the Valhalla voltmeter tod»@ 2kV range. DC calibration is applicable
to the Sentry 20 Plus and Sentry 30 Plus instrusnent

Press [F1] = UP to go t@al Step 3: ‘DCV 6kV Offset (50VY’

Press [STOP] to return instrument to steady state.

Press [START] to get offset value.

Press [F1] = INC or [F2] = DEC until the Sentry ®llisplay reads the same as the voltmeter.
Press [ENTER] to accept reading.

Sentry Plus reverts to “DCV Offset” display (incorpting new cal value).

Press [F1] = UP to go Gal Step 4: ‘DCV 6kV Full (4kV) Change voltmeter range to 20kV.
Press [STOP] to return instrument to steady state.

Press [START] to get full value.

Press [F1] = INC or [F2] = DEC until the Sentry ®ldisplay reads the same as the voltmeter.
Press [ENTER] to accept reading.

Sentry Plus reverts to “DCV Full” display (incorpding new cal value).
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4.3.5 IR Voltage Calibration (IRV)

Keep the setting on the Valhalla voltmeter at D@ 3kV range. IR calibration is applicable to
the Sentry 30 Plus instrument.

Press [F1] = UP to go @al Step 5: IRV 1kV Offset (50V)’

Press [STOP] to return instrument to steady state.

Press [START] to get offset value.

Press [F1] = INC or [F2] = DEC until the Sentry ®ldisplay reads the same as the voltmeter.
Press [ENTER] to accept reading.

Sentry Plus reverts to “IRV Offset” display (incorpting new cal value).

Press [F1] = UP to go @al Step 6: IRV 1kV Full (1kV). Change voltmeter range to 20kV.
Press [STOP] to return instrument to steady state.

Press [START] to get full value.

Press [F1] = INC or [F2] = DEC until the Sentry ®llisplay reads the same as the voltmeter.
Press [ENTER] to accept reading.

Sentry Plus reverts to “IRV Full” display (incorbing new cal value).

4.3.6 AC Current Calibration (ACA)

Connect the OUTPUT terminal of the Sentry Plus €®einstrument to a resistance box or
resistance standard. Connect an AC/DC current rmetseries between the resistance load
(box/standard) and the RTN/LOW terminal of the Bemtlus instrument. Table 4-3 lists the
resistance loads necessary for the current catibrateps.

Table 4-3: Resistance Loads

Mode Step # Voltage Calibration Resistance
Point (Load)
ACA CAL7 1200 V 0.12mA 10MQ
ACA CAL 8 1200 V 2.4mA full 500kQ
ACA CAL9 1200 V 2.4mA 500kQ
ACA CAL 10 1200 V 12mA 100kQ
DCA CAL 11 1200 V 0.12mA 10MQ
DCA CAL 12 1200 V 2.4mA full 500kQ
DCA CAL 13 1200 V 2.4mA 500kQ
DCA CAL 14 1200 V 4.8mA 250KQ

Press [F1] = UP to go @al Step 7: ‘ACA 3mA Offset (0.12mA)’

Press [STOP] to return instrument to steady state.

Press [START] to get offset value.

Press [F1] = INC or [F2] = DEC until the SPlus disgpreads the same as the current meter.
Press [ENTER] to accept reading.

Sentry Plus reverts to “ACA 3mA Offset” display ¢orporating the new cal value).

Press [F1] = UP to go @al Step 8: ‘ACA 3mA Full (2.4mA)’
Press [STOP] to return instrument to steady state.
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Press [START] to get full value.

Press [F1] = INC or [F2] = DEC until the SPlus disgpreads the same as the current meter.
Press [ENTER] to accept reading.

Sentry Plus reverts to “ACA 3mA Full” display (ingmrating the new cal value).

Press [F1] = UP to go Bal Step 9: ‘ACA 15mA Offset (2.4mA)’

Press [STOP] to return instrument to steady state.

Press [START] to get offset value.

Press [F1] = INC or [F2] = DEC until the SPlus diggpreads the same as the current meter.
Press [ENTER] to accept reading.

Sentry Plus reverts to “ACA 30mA Offset” displapg¢orporating the new cal value).

Press [F1] = UP to go t@al Step 10: ‘ACA 15mA Full (12mA)’

Press [STOP] to return instrument to steady state.

Press [START] to get full value.

Press [F1] = INC or [F2] = DEC until the SPlus disgpreads the same as the current meter.
Press [ENTER] to accept reading.

Sentry Plus reverts to “ACA 30mA Full” display (mmporating the new cal value).

4.3.7 DC Current Calibration

Connect the OUTPUT terminal of the Sentry Plus €efinstrument to a resistance box or
resistance standard. Connect an AC/DC currentrmetseries between the resistance load
(box/standard) and the RTN/LOW terminal of the 8eRius instrument.

Press [F1] = UP to go @al Step 11: ‘DCA 3mA Offset (0.12mA)’

Press [STOP] to return instrument to steady state.

Press [START] to get offset value.

Press [F1] = INC or [F2] = DEC until the SPIlus diggpreads the same as the current meter.
Press [ENTER] to accept reading.

Sentry Plus reverts to “DCA 3mA Offset” displaydarporating the new cal value).

Press [F1] = UP to go Gal Step 12: ‘DCA 3mA Full (2.5mA)’

Press [STOP] to return instrument to steady state.

Press [START] to get full value.

Press [F1] = INC or [F2] = DEC until the SPlus disgpreads the same as the current meter.
Press [ENTER] to accept reading.

Sentry Plus reverts to “DCA 3mA Full” display (imporating the new cal value).

Press [F1] = UP to go Bal Step 13: ‘DCA 5mA Offset (2.4mA)’

Press [STOP] to return instrument to steady state.

Press [START] to get offset value.

Press [F1] = INC or [F2] = DEC until the SPIlus diggpreads the same as the current meter.
Press [ENTER] to accept reading.

Sentry Plus reverts to “DCA 15mA Offset” displagidorporating the new cal value).
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Press [F1] = UP to go Gal Step 14: ‘DCA 5mA Full (4.8mA)’

Press [STOP] to return instrument to steady state.

Press [START] to get full value.

Press [F1] = INC or [F2] = DEC until the SPlus disgpreads the same as the current meter.
Press [ENTER] to accept reading.

Sentry Plus reverts to “DCA 15mA Full” display (orporating the new cal value).

4.3.8 ARC Calibration

ARC calibration is part of the calibration routibet it isnot performed on the Sentry Plus
instrumentsARC Calibration is set at the factory. To by-passhese two steps:

Press [F1] = UP to go to Cal Step 15: ‘AC ARC 15(iAA)’. BY-PASS
Press [F1] = UP to go to Cal Step 16: ‘DC ARC 5m#f)’. BY-PASS

IR Resistor Calibration (IRR)

Connect the resistance load (per Table 4-2) betwkenSentry Plus instrument's OUTPUT
terminal and RTN/LOW terminal.

Press [F1] = UP to go @al Step 17: ‘IRR Rangel (Xg'.

Press [STOP] to return instrument to steady state.

Press [START] to get rangel value.

Press [F1] = INC or [F2] = DEC until the Splus d&spreads the same as certified load value.
Press [ENTER] to accept reading.

Sentry Plus reverts to “IRR Rangel” display (in@ygting the new cal value).

Press [F1] = UP to go Bal Step 18: ‘IRR Range2 (10an)'.

Press [STOP] to return instrument to steady state.

Press [START] to get range?2 value.

Press [F1] = INC or [F2] = DEC until the SPlus diggpreads the same as certified load value.
Press [ENTER] to accept reading.

Sentry Plus reverts to “IRR Range2” display (in@ygting the new cal value).

Press [F1] = UP to go @al Step 19: ‘IRR Range3 (1QB)’.

Press [STOP] to return instrument to steady state.

Press [START] to get range3 value.

Press [F1] = INC or [F2] = DEC until the SPlus diggpreads the same as certified load value.
Press [ENTER] to accept reading.

Sentry Plus reverts to “IRR Range3” display (in@ygting the new cal value).

Press [F1] = UP to go @al Step 20: ‘IRR Range4 (1Qp)’.

Press [STOP] to return instrument to steady state.

Press [START] to get range4 value.

Press [F1] = INC or [F2] = DEC until the SPIlus disgpreads the same as certified load value.

Service & Calibration 150697 Rev A9 Page 87 of 88



Press [ENTER] to accept reading.
Sentry Plus reverts to “IRR Range4” display (in@ygting the new cal value).

Ground Continuity Calibration

GC 5Q Offset (1Q)
Connect a @ load resistor between the Sentry Plus instrumeatispanel RTN/LOW terminal
and Ground Continuity Option terminal.

Press [F1] = UP to go Gal Step 21: ‘GC & Offset (1Q)'.

Press [STOP] to return instrument to steady state.

Press [START] to get offset value.

Press [F1] = INC or [F2] = DEC until the Splus d&preads the same as certified load value.
Press [ENTER] to accept reading.

Sentry Plus reverts to “GAXBO0ffset” display (incorporating the new cal value).

GC 5Q Full (3Q)
Connect a Q load resistor between the Sentry Plus instrumeatispanel RTN/LOW terminal
and Ground Continuity Option terminal.

Press [F1] = UP to go tGal Step 22: ‘GC Q Full (3Q)'.

Press [STOP] to return instrument to steady state.

Press [START] to get full value.

Press [F1] = INC or [F2] = DEC until the SPlus disgpreads the same as certified load value.
Press [ENTER] to accept reading.

Sentry Plus reverts to “GQXLFull” display (incorporating the new cal value).

Contrast Calibration

This calibration step is by-passed.If setup is selected, the display contrast wellset to a level
of 7. Display contrast can be adjusted as spéaifigaragraph 2.15.2.1.

Finalize Calibration

When all calibration steps are complete:

Press [F4] = EXIT

Release the [CAL] enable switch to tB&T position using the tip of a small screwdriver.

Press [F2] = DOWN three times.

Press [F3] = SELECT

Display prompts: ‘PASSWORD'.

Press [A] [A] [A] [A] [ENTER]

Display prompts: ‘Select Software Calibration?’
Press [F1] = ON to set Calibration Values ON.

ok wnE
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